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1.0 INTRODUCTION 


This application is an amendment of the original applicatio n, which was submitted to the U.S. 
Environm ent a l Protection Agency (EPA) Region 1 and t h e Massach usetts Department of 
Environm ent a l Protection (Mass DE P) on Aug u st 29, 200 8 for this project. This amen dmen t 
addresses c o mments re ceived from both EPA and Mass DEP after their review of the original 
application. 

1.1 Project Overv i ew 

Dominion Energy Brayton Point, LLC (Brayton Poin t), is a fossil fuel-fired generating facilit y 
located in Somerset, Massachusetts (see Figure 1-1). On Dece mber 1 7 , 2 0 07, E P A Re gion 1 
signed an Order for Compliance for Brayton Point to impl ement the National Pollutant 
Discharge Elimination S y stem (NPDES) permit for Brayton Point Station. In addition, 
MassDEP issued a similar order on March 27, 2008 (collectively , the Orders). 

The Closed Cycle Cooling Project consists of installing two ( 2 ) natural draft cooling towers 
and supporting equipment to con vert the entire facility from once through cooling to cl osed 
cycle cooling in order to meet the heat a nd flow effluent limi t s of the NP DES permit, and 
related equi pment and operating changes.   

The natural draft cooling towers will be appr o x im ately 497 fe et tall and approximatel y 220 
feet diameter at the exhaust exit. Each will be designed to circulate approximately 360,000 
gallons per minute of water. A very small frac tio n of that water will exit t h e towers as drif t 
droplets. Those drift droplets will co ntain disso lved solids (e. g ., salts) , which could become 
particulate matter when the water evaporates. Some of that particula t e matter wil l be 
particulate matter less t h an 10 microns in diam eter (PM10) and particulate matter less than 
2.5 microns in diameter ( P M2.5). 

Brayton Point is also proposing a modificati on to its existing Massachuset ts 310 CMR 7.02 
Plan Approv al for sulfur dioxide (SO 2 ) cont rol on the Unit 3 boiler.  Do minion intends to 
install a Dry Scrubber and Fabric Filter (DS/FF) system, with a n additional injection location 
for Powdere d Activated Carbon (PAC). The Unit 3 DS/FF Project is unrelated to the Close d 
Cycle Cooling Project, but is concurrent with the C l osed Cycle Cooling Proj ect. 

This January 2009 appli cation revision amends the applica tion submitted on August 29, 
200 8 and p r ovides ad ditional information r ega rding Best Available Control Tec h nolog y 
(BACT), Prevention of Significant Deteriorati on (PSD) applicability, additio nal & expanded 
application forms, and new air quality dispersi on modeling (to reflect changes in guidance 
and source i nput chan ge s).  It also provides mino r updates an d correction s through out the 
application. 
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1.2 Regulatory Summary 

The air related regulator y requireme nts app licable to the proposed Project include: 

♦	 New Sourc e Review ( N SR) which includes a demonstration of compliance with 
National Am bient Air Quality Standar d s (NAAQS) (40 CFR 51) 

♦	 Prevention of Significa n t Deterioration (PSD ) Regulations including Best Availabl e 
Control Tech nolog y (BACT) (40 CFR 5 2 ) 

♦	 Clean Air Act Amendmen ts of 1990 (Public Law 101-549) 

♦	 Mass DEP Major Comprehensive Plan Approval (310 CMR 7.0 2 - BWP AQ 02) 

♦	 Mass DEP Emission Limits (310 CMR 7.02, 7.09) 

♦	 Mass DEP Requireme nts for BACT, (3 10 CMR 7.0 2 ) 

♦	 Mass DEP Noise Control Regulations and Policy (310 CMR 7 . 10 and Mas s DEP Noise 
Policy 90-00 1) 

Because t h e potential emission rate of partic ulate matter from the Closed Cycle Cooling 
Project exce e ds modification thresh olds, the Cl osed Cycle Cooling Proj ect is subject to 
Mass DEP plan approval regulations (310 CM R 7. 02).  The Unit 3 DS/FF Project does not 
exceed modifica tion thresholds but consistent with prior Mass DEP permitting for Brayton 
Point Station, the Unit 3 DS/FF Proje c t is be ing include d in the plan app r oval application 
because stack parameters are different than those evaluated in the prior appl ication. 

This ap plication is a joint application and th eref or e serves as t h e PSD air p e rmit application, 
subject to review an d appro v al by E P A an d Major C o mpre hensiv e Plan App r oval 
application, subject to review and approval by Mass DEP.  Specific sect ions are marked “Air 
Plan Approval Only” or “ P SD Permit Only” as appropriate.   

In addition, the Project is subject to Massachusetts Environmental Policy Act ( M EPA) 
review. The MEPA certificates for EOEA No. 142 35 (Cooling Tower Pr oject Environm ental 
Notification Form) and EOEA No. 13022 (Unit 3 SDA/FF Notice of Project Change) can be 
found in Ap pen d ix J.  

2352/repaginated.doc 1-2 	 Introduction 
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1.3 	 Regarding Particulate Matter 

Since the original appli cation was filed in A u gust 2008, regulati ons and regulatory 
interpretations of different classes of airbor ne particles have changed. This application 
addresses the different classes of airborne partic les, defined below.  In addition, throughout
 
this applicati on, Dominion specifies which class of airborne particles is being discussed. 


Particulate Matter or PM refers to particles that r e main airborne, regardless of size; 


PM1 0 refers to airborne particles less t h an ten microns in diameter;  


PM2.5 refers to airborne particles less than 2.5 microns in diameter; 


Filterable particulate mat t er consists of particles t h at are solid at stack exhaust conditions, 

and are captured on a filter in serted into the stack;   


Conde nsable particulate matter consists of material that is vapor at stack exhaust condi tions, 

but promptly condenses to liquid pa rticles at ambient conditions; and 


Total particulate consists of fil tera ble and con d ens a ble particulate. 


1.4 	 Outline of Application 

The remainder of this applicat ion is organized as follows.   

Section 2 p r ovides a d e tailed desc ription a nd estimate of emissions fo r the pro p o sed 
Project. 


Section 3 describes the Federal, sta t e and local air quality regulations applicable to the 

Project. 


Section 4 is the Best Achievable Contr o l Te chnology (BACT) A n alysis for th e Project. 


Section 5 describes the air quality modeling methodology and result s for compliance 

demo nstration.   


Appendix A includes the application forms; Appendix B co ntains Sup porting Calculations ;
 
and additional Appendic e s provide s upplem ental information. 
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2.0 PROJECT DESCRIPTION AND EMISSIONS 


2.1 Description of Project Site 

Brayton Point is New England's largest fossil-fueled power station, with a total installed 
generating capacity of about 1,600 megawatts (MW) and supplies 16 percent of the 
electricity used in Massachusetts and 8 percent of New England's needs. The Station has 
three coal-fired units (Units 1-3), and one oil- and natural gas-fired unit (Unit 4). Units 1 and 
2 are ~250 MW tangential-fired units that began commercial operation in 1963 and 1964, 
respectively, and burn coal as their primary fuel, supplemented with natural gas or No. 6 
fuel oil.  Unit 3 is a ~650 MW supercritical once through double reheat wall-fired unit that 
began commercial operation in 1969 and burns coal as its primary fuel, supplemented with 
No. 6 fuel oil or natural gas. Unit 4 is a ~450 MW wall-fired unit that began commercial 
operation in 1974 and burns No. 6 fuel oil and natural gas as its primary fuels.  Associated 
facilities include an aboveground fuel oil storage tank farm and associated piping transfer 
systems, a coal storage pile and coal handling equipment, a marine fuel receiving terminal, 
a wastewater treatment system, active and closed landfills for wastewater treatment system 
solids and electric switching and transmission equipment.  

Brayton Point Station is situated on approximately 256 acres in Somerset, Massachusetts 
and is located about 50 miles south of Boston and 13 miles east of Providence, R.I.  The 
station is located south of US I-195 and east of the City of Fall River (Figure 1-1) and is 
accessed by a public street (Brayton Point Road) and is bounded on the east by the Taunton 
River, the Lee River to the west, Mt. Hope Bay to the south, and undeveloped fields to the 
north. 

The proposed Closed Cycle Cooling Project will be located in the northwestern portion of 
Brayton Point’s facility.  The Unit 3 DS/FF project will be located immediately south of Unit 
3. 

Figure 2-1 shows an aerial view of the site and surroundings.  The figure shows the coastal 
setting along Mount Hope Bay and the diverse nature of the surrounding land uses. The 
area surrounding the proposed plant includes a mix of water, industrial, commercial, urban 
and suburban residential land uses.  The preliminary locations for the natural draft cooling 
towers are shown in the figure.  Figure 5-3 is a site plan for Brayton Point Station that 
shows the locations of the cooling towers and the DS/FF equipment. 
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2.2 Project Description 

2.2.1 Cooling Tower Project 

Brayton Point plans to build and operate natural draft cooling tower(s), on an approximate 
ten-acre portion of the northwest corner of the facility.  Supporting activities will include 
new water storage basins, relocation of the existing wastewater treatment system, and 
installation of new project piping to convey the cooling water to the new cooling towers.   

Figure 2-2 shows a typical natural draft cooling tower schematic. The condenser discharge 
from Units 1, 2, 3 and 4 will be pumped to the cooling towers, cooled and recirculated 
back to the condensers.  The shell of the tower is constructed of reinforced concrete since it 
is a strong material that effectively resists corrosion.  The warm saltwater from the 
condensers is pumped up to the hot water distribution system which is just above the 
towers air inlet.  The flow is distributed evenly across the tower at this level and dispersed 
into small droplets over the top of an internal heat exchange surface (fill).  This zone is the 
heat transfer section and fills the lower cross-section of the tower.  The water then falls by 
gravity through the heat transfer section to a basin at ground level where it is collected and 
is returned to the condenser. In the process, as the water droplets fall through the heat 
transfer section, the water is cooled by air contact and the evaporation of a small portion of 
the water into the ambient air which simultaneously flows up through the tower in the 
opposite direction of the falling water. 

After passing the heat transfer section, the warm air moves through the drift eliminators 
where most of the entrained droplets of circulating water are removed and returned to the 
tower basin. The air is induced to move through the tower by the natural chimney effect 
created by its tall shell and the warmed temperature of the air after is absorbs the waste heat 
of the condenser discharge. In order to obtain the required chimney effect these towers 
have to be extremely large both in height and diameter.   

2.2.2 Unit 3 DS/FF Project – Unit 3 Modifications 

Brayton Point intends to install a DS/FF system on Unit 3.  Figure 2-3 shows the Unit 3 Post-
Retrofit Configuration Process Flow Diagram. Dry Scrubber (DS) systems are widely utilized 
in the coal-fired power plant industry to reduce emissions of SO2 from the combustion of 
coal. The hot flue gas from each boiler will be ducted to a dry flue gas desulfurization 
(FGD) scrubbing system, which is followed by a fabric filter. The scrubbed flue gas from the 
discharge of the fabric filter would be emitted to the atmosphere through the existing Unit 
No. 3 stack. 

In the absorber system, SO2 is removed from the flue gas with a slaked lime reagent (CaO). 
The removal of the SO2 occurs according to the following reactions: 

Ca(OH)2 + SO2 => CaSO3 · ½H2O + ½H2O (dominant reaction) 
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CaSO3 · ½H2O + ½O2 + 1½H2O => CaSO4 · 2H2O (minimal CaSO3 available) 

The resulting cooled flue gas is then ducted to the fabric filter where the dry reaction 
byproducts are removed from the flue gas. These byproducts are the mixture of unreacted 
calcium hydroxide, calcium sulfite, calcium sulfate, lime grit, and fly ash, which are all 
removed from the fabric filter with a pulse-jet cleaning system. Additional SO2 reduction 
takes place in the baghouse. The pulse jet system sends the solids to the fabric filter 
hoppers. A portion of the solids are recycled back to the DS system for additional SO2 
removal. 

Powder Activated Carbon (PAC) injection systems are utilized to reduce emissions of Hg 
from the combustion of coal. PAC is injected into the hot flue gas upstream of the DS/FF. 
The gas phase mercury in the flue gas contacts the PAC and attaches to its surface. The PAC 
with the mercury attached, is then collected by the fabric filter. 

The Unit 3 PAC injection system is as-described in the June 2006 Non-Major 
Comprehensive Plan Approval (NMCPA) application.  PAC is currently injected upstream of 
the electrostatic precipitators (ESPs).  That PAC injection point and the Research Cottrell 
ESPs will remain in-place.  This application proposes installing an additional PAC injection 
location upstream of the DS/FF. This location will serve as the primary injection point once 
the DS/FF is in service. 

2.2.3 Unit 3 DS/FF Project – Material Handling Modifications 

The proposed SO2 and mercury control technologies for Unit 3 at Brayton Point will result 
in additional dry material handling and storage activities at the facility.  Lime is used in the 
dry scrubber system and a calcium sulphite/sulphate byproduct will be produced by the dry 
scrubber.  Powdered activated carbon (PAC) will be pneumatically injected upstream of the 
dry scrubber and will be collected with the dry scrubber byproduct. Dry scrubber 
byproduct will be collected in fabric filter, discharged to storage silos, and transported off 
site. State-of-the-art control measures (storage silos with bin vents, fully enclosed transfer 
piping systems and baghouses) will be employed so that the operations are exempt from 
permitting and the increase in dry material handling emissions is minimal (310 CMR 
7.03(12) and (22)).  Lime and PAC will be delivered in enclosed bulk trucks and 
pneumatically discharged through piping to storage silos. Delivery of bulk lime by ship is a 
future consideration. The ship would unload via pneumatic transport piping system to the 
storage silos. Dry byproduct will be wetted and discharged into covered trucks or dry 
unloaded into enclosed bulk trucks, to be transported off site. 

Lime will be delivered to the facility via enclosed bulk trucks or possibly by ships in the 
future. For ship delivery, the lime will be discharged via a pneumatic transport system.  The 
pneumatic lime transport system will be an enclosed piping system to minimize emissions. 
For truck delivery, the lime will pneumatically conveyed from the truck to the lime storage 
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silos via an enclosed piping system. The pneumatic transfer system will transfer from the 
ship to lime storage silos that will utilize bin vents. 

PAC will be delivered to the facility via enclosed bulk trucks.  The pneumatic PAC transport 
system will be an enclosed piping system to minimize emissions.  The PAC will be 
pneumatically conveyed from the truck to the PAC storage silos via an enclosed piping 
system. From the storage silo, PAC will injected upstream of the dry FGD process through 
an enclosed pneumatic piping system. 

Dry byproduct from the dry scrubber will be pneumatically conveyed from the fabric filter 
baghouses to the byproduct storage silos via an enclosed transport piping system. The 
storage silos utilize bin vents, exhaust fans that are piped back to the silos, and a pug mill 
that wets byproduct prior to discharge, to minimize any dust.  Wetted byproduct is 
discharged into covered dump trucks, which are partially enclosed within the truck bay. 
Enclosed bulk trucks may also be loaded, if necessary, via a dry unloading system which 
utilizes a blower system to minimize dust.   

Water use for the Unit 3 dry scrubber is described in Appendix L. 

2.3 Cooling Towers - Source Emissions Discussion  

EPA, in its AP-42 emission factor document1, describes cooling tower drift as follows: 

“Because wet cooling towers provide direct contact between the 
cooling water and the air passing through the tower, some of 
the liquid water may be entrained in the air stream and be 
carried out of the tower as "drift" droplets. Therefore, the 
particulate matter constituent of the drift droplets may be 
classified as an emission. 

Because the drift droplets generally contain the same chemical 
impurities as the water circulating through the tower, these 
impurities can be converted to airborne emissions. Large drift 
droplets settle out of the tower exhaust air stream and 
deposit near the tower. This process can lead to wetting, 
icing, salt deposition, and related problems such as damage to 
equipment or to vegetation. Other drift droplets may evaporate 
before being deposited in the area surrounding the tower, and 
they also can produce PM10 emissions. PM10 is generated when 
the drift droplets evaporate and leave fine particulate matter 

1 “Compilation of Air Pollutant Emission Factors”, Office of Air Quality Planning and Standards, US EPA (AP-42), 

Chapter 13 Section 4, 1/95, available at http://www.epa.gov/ttn/chief/ap42/ch13/final/c13s04.pdf 

http://www.epa.gov/ttn/chief/ap42/ch13/final/c13s04.pdf
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formed by crystallization of dissolved solids. [EPA AP-42 
13.4, 1/95]” 

The EPA AP-42 document goes on to say: 

“a conservatively high PM10 emission factor can be obtained by 
(a) multiplying the total liquid drift factor by the total 
dissolved solids (TDS) fraction in the circulating water and 
(b) assuming that, once the water evaporates, all remaining 
solid particles are within the PM10 size range.” 

The emphasis on conservatively high is in the original document. 

Dominion utilized the following EPA AP-42 method for calculating the PM/PM10/PM2.5 
emissions from the Brayton Point Closed Cycle Cooling Project: 
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Table 2-1 Given Parameters and Results 

Parameter Value Description 
Flow Rate 360,000 gallons/minute circulating water flow 

# of Cooling Towers 2 
Drift Percent 0.0005% drift rate (best available drift eliminators) 
Density H20 8.57 pounds/gallon salt water density 

Maximum TDS 48,000 maximum dissolved solids concentration (ppmw) 
Operating Hours 8,760 hrs hours/year potential operation 

Min to Hour Conversion Factor 60 Minutes per hour 
PM/PM10/PM2.5 Emissions 

(lb/hr) 88.8 pounds/hour solids drift (2 towers) 

PM/PM10/PM2.5 Emissions 
(tons/yr) 389 tons/year potential solids drift (2 towers) 

This therefore represents a conservatively high PM/PM10/PM2.5 emission rate estimate. 
The emission rate is a function of: 

1. gallons per minute circulating water flow; 

2. drift rate; and 

3. solids concentration. 

As detailed above, the AP-42 calculation method has 3 variables and Dominion proposes to 
monitor those variables using the following methodology.  The circulating water flow will 
be determined based upon the circulating water pump curves. This is a widely accepted 
methodology used for the NPDES program.  The circulating water pumps will not have 
variable speed drives and therefore the pump flow is essentially fixed at the design capacity 
of the pump and the only variable is if the pump is on or off.  The circulating water flow 
will be fixed at the design capacity of the pump.   The drift rate will be fixed at 0.0005% 
based upon the results of the BACT analysis.  The total dissolved solids (TDS) will be 
quantified by using a conductivity monitor capable of measuring TDS.  Conductivity is a 
measure of water's ability to conduct an electric current and is directly related to the total 
dissolved salt content of the water. This is because the salts dissolve into positive and 
negative ions that can conduct an electrical current proportionately to their concentration.  

All projected PM/PM10/PM2.5 emissions from the Closed Cycle Cooling Project are 
filterable emissions; no condensable emissions are expected.  



 
 

  

  

 

  

   

  

  

 

  
 

 

January 2009 Revision 

2.4 Unit 3 Dry Scrubber / Fabric Filter – Source Emissions Discussion  

Regarding Unit 3 emissions after the completion of the DS/FF Project: 

♦	 Potential Emissions of PM/PM10/PM2.5 will decrease, to comply with the EPA PSD 
requirement to meet BACT. 

♦	 Potential Emissions of other pollutants will remain the same.  

♦	 Expected Actual Emissions of filterable PM/PM10/PM2.5 will increase.  The projected 
increase in filterable PM/PM10/PM2.5 emissions will occur because the proposed dry 
scrubber and fabric filter, while still meeting BACT, is projected to have higher actual 
filterable PM/PM10/PM2.5 emissions than the existing ESPs.  Stack test data (filterable 
PM only) for Unit 3 with the existing ESPs shows very low emissions. 

♦	 Expected Actual Emissions of total PM/PM10/PM2.5 (including condensable 
PM/PM10/PM2.5) will decrease. Brayton Point Station has no site-specific condensable 
PM, PM10, or PM2.5 test data for Unit 3.  Using EPA AP-42 emission factors to 
calculate baseline actual condensable particulate emissions, there is a decrease in total 
PM, PM10 and PM2.5. 

♦	 Expected Actual Emissions of sulfur dioxide, acid gases, and mercury will decrease. 
This is the intent of this pollution control project. 

♦	 Expected Actual Emissions of volatile organic compounds (VOC) will increase by less 
than one percent. The additional VOC is from organic material in the water used in the 
dry scrubber. 

♦	 Material Handling PM/PM10/PM2.5 emissions are not expected to be significant.  The 
additions of the Unit 3 dry scrubber lime and PAC handling and storage, and the 
increased handling of the dry scrubber byproduct will result in a minimal increase of 
potential PM/PM10/PM2.5 emissions from equipment that is exempt from permitting. 
Sources of potential PM/PM10/PM2.5 emissions would be from byproduct loading and 
building ventilation, but as noted in Section 3, all operations associated with the final 
design are anticipated to meet plan approval exemption criteria.  All projected 
PM/PM10/PM2.5 emissions from material handling are filterable emissions. 

Except for particulate matter, Unit 3 potential emissions after the DS/FF project will remain 
unchanged from the current emission rates, as described in the June 2006 NMCPA 
application. A detailed analysis of the potential emissions can be found in Appendix B. The 
data in the table below are taken from Table 3-2 of that application, with the exception of 
PM: 
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Table 2-2 Unit 3 Proposed Potential Emissions (tons/yr) 

Pollutant 

Unit 3 Existing 
Potential 
Emissions 
(tons/yr) 

Unit 3 Proposed 
Potential 
Emissions 
(tons/yr) 

Proposed Project Potential 
Emissions Net Increase / 

Decrease (tons/yr) 

NOx 11,146 11,146 0 
CO 4,111 4,111 0 
VOC 58.2 58.7 +0.5 
SO2 59,941 59,941 0 
Filterable PM 1,982 248 -1,734 
Filterable PM101 1,982 248 -1,734 
Filterable PM2.51 1,982 248 -1,734 
Total PM1 1,982 619 -1,363 
Total PM101 1,982 619 -1,363 
Total PM2.51 1,982 619 -1,363 
Sulfuric Acid 1,586 1,586 0 
Ammonia 25.0 25.0 0 
Lead 0.0107 0.0107 0 
Mercury 0.0503 0.0503 0 

1 – Brayton Point does not currently have a permit limit for filterable PM10 or PM2.5, total PM, PM10 and 
PM2.5 but for consistency we have shown these pollutants.  We have conservatively assumed that all PM is 
equal to PM10 which is equal to PM2.5. See Appendix B for a detailed PTE netting analysis. 

2.5 Condensable Particulate Emissions 

Particulate emissions generally consist of two categories: filterable and condensable.   

It is not expected that the particulate emissions from the Closed Cycle Cooling Project will 
consist of condensable particulate emissions.  As described in Section 2.3 above, the 
expected particulate emissions are salts. 

Regarding the Unit 3 DS/FF Project, previous permitting, modeling, and testing have been 
exclusively on filterable particulate emissions.  Based on input from the EPA and the Mass 
DEP, this permit application amendment includes condensable emissions.  

This application includes a modeling demonstration of compliance with ambient air quality 
standards that addresses emissions from Units 1, 2, and 4 as currently configured. Even 
though prior permitting and modeling has been based on filterable-only emissions, 
Dominion accepts that for the purposes of this modeling demonstration the potential 
emissions have sufficient conservatism that they can be considered to include both filterable 
and condensable particulate emissions.  





ajablonowski
Text Box
Figure 2-2: Typical Natural Draft Cooling Tower Schematic
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3. 0 APPLI CABLE REG ULATO RY REQU I R EM EN TS 


Under federal and state air laws, the Mass DEP a nd the EPA has promulgated air quality regulations 
that establis h ambient ai r quality standards and em ission limit s.  These standards and l i mits impose 
design const r aints on new facilities and provid e th e basis for an evaluation of the potential impacts 
of proposed projects on ambient air quality. This section briefly describes these regulations and 
their releva nce to the prop osed Pr oject. Thes e regulations include: (1) National Ambient Air 
Quality Standards (NA A QS); (2) New Source Review ( N SR) and Preve ntion of Significant 
Deterioration (PSD) requirements; and (3) New Sour ce Performance Standards (NSPS ) for criteria 
pollutants. I n Massachusetts, compl i ance with these regulatory requirements and separate 
Massachuset ts requireme nts are implemented thro ug h the Mas s DEP Air Plan Approval process. 

Reg u latory requireme nts are summarized in Table 3-1, below: 

T a ble 3-1 S u mmar y of Ap plicable Re quir e me nts 

Regulatory Prog ram Appl icabilit y 

Ambient Air Quality Standards and Polic ies Applies and compliance is documented through ai r 
quality dispersion modeling in the PSD permit & air 
plan approval processes 

Prevention of Significant De terioration (PS D ) Review A pplies and is satisfied thr ough this PSD air permit 
application 

Non-Attainment New Sourc e Review Does not appl y 

New Source P erformance Standards Does not appl y 

National Emission Standards for Haz ardous Air 
Pollutants 

Does not currently apply 

Emissions Trading Prog rams Facility is subject to RGGI and CAIR; CAMR has 
been recently vacated 

310 CMR 7.29 – Emissions Standards for Po wer 
Plants 

Applies and is satisfied through the attached Emission 
Control Plan a pproval (Appe ndix D) 

Visible Emissi ons Applies and will be complied with 

Short-term NO 2 Policy Does not appl y 

Noise Control Regulation and Policy Applies a nd is satisfied through the noi se analysis 
(Appendix E) i n the air plan approval pr oc ess 

Air Plan Appr oval Applies and is satisfied thro ugh this air pl an approval 
application 

Operating Permit Applies and will be satisfied through a n operati ng 
permit modification applica tion after PS D permit and 
air plan approval are issued 
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3.1 Ambient Air Quality Standards and Policies 

The EPA has developed NAAQS for six air cont aminants, known as crite ria pollutants, for 
the pr otection of pu blic health an d welfare. These criteria pollutants are sulfur dioxide 
(SO2); particulate matter having a diameter of 10 microns or l e ss (PM1 0); particulate matter 
h avin g a d i ameter o f 2 . 5 micro n s o r less (PM2 .5 ); n itro gen d i o x id e (NO2 ); car bon 
mono xide ( C O); ozone (O3); and le ad (Pb).  Th e Mass DE P has also pr omulgated these 
limits , plus it has also adopted a 1-hour ambient guideline limit for NO 2 as the 
Massachuset ts Ambient Air Quality Standards ( M AAQS).  The state and federal ambient air 
quality standards are liste d in Table 3-2. 

Table 3-2 National and Massachusetts Ambient Air Quality Standards 

P o lluta nt 
Averag ing 

Pe riod 
NAAQS (µg/m3) MAAQS (µg/m3) 

P r imary Seco ndar y P r imary Seco ndar y 
Nitrogen 
Dioxide 

Annual (1 ) 100 Sam e 100 Same 

Sulfur 
Dioxide 

Annual (1 ) 

24-hour (2 ) 

3-hour (2 ) 

80 
365 
--

--
--

1,300 

80 
365 
--

--
--

1,300 
PM10 24-hour (2 ,4 ) 150 Sam e -- --
PM2.5 Annual (5 ) 

24-hour (6 ) 
15 
35 

Same 
Same 

--
--

--
--

Carbon 
Monoxide 

8-hour (2 ) 

1-hour (2 ) 
10,000 
40,000 

Same 
Same 

10,000 
40,000 

Same 
Same 

Ozone 8-hour (7 ) 0.08 Sam e 0.075 ppm Same 
Lead 3-month (1 ) 1.5 -- 1.5 --

(1) Not to be exceeded. 
(2 ) Not to be exceeded more than onc e per yea r. 
(3 ) Not to be exceeded more than an aver age of 1 day per year over 3 years . 
(4 ) Not to be exceeded by the arithm e tic average of the annual arit hm etic averages fro m 3 s u ccess ive years . 
(5 ) Not to be exceeded by the annual arithm e tic m e an. 
(6 ) Not to be exceeded, the 98 th percentile 24-h our con centration. 
(7 ) Not to be exceeded, the average of the annual fourth -highes t da ily m a xim u m .  EPA i s reducing the s tanda rd to 0.0 75 µg/m 3 
Source: 40 C F R 50 and 310 C MR 6.00 

The NAAQS consist of primary and secondary st an dards.  Primary standard s are inte nde d t o 
protect hum an health.  Secon dary standards are intende d to protect publ ic welfare from 
know n or anticipated adverse effects a ssociated with the presen ce of air pollutants, such as 
damage to property or v egetation.  NAAQS ha ve been deve loped for va rious durations of 
exposure. Generally, the NAAQS for short-term periods (24 hours or less) refer t o limits 
that generally cannot b e excee ded for exposu r es average d over 3 months or longe r 
(typically 1 y e ar).  
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One of the basic goals of federal and state ai r regulations is to ensure that ambient air 
quality, incl uding the impact of ba ckground, existing sources, and new sources, is in 
compliance with ambient standards. Toward this end, all areas of the co untry have b een 
classified as in “attainment,” “non-attain ment”, or “unclassified” for a particular 
contaminant. 

The Town of Somerset in Bristol County is pr esently designated as unclassified (treated as 
attainment) or attainment for SO 2 , CO, PM10, PM2.5, and Pb. The entire Commonwealth 
of Massachusetts, including Bristol County is classified as mo derate non-a ttainment for O 3 

(8-hr standard). 

Mass DEP regulates compliance with NAAQS and MAAQS through the Massachuset ts Air 
Plan Approv al process, discussed bel o w. 

3.2 Prevention of S i gnificant De terioration (PSD) Review 

Prevention of Significant Deterioration review is a federally ma ndated progr a m for revie w of 
new major s ources of criteria pollutants or ma jor modificatio ns to existing sources.  The 
Closed Cycle Cooling Project qualifies as a majo r modification to an existing PSD source for 
PM/PM10/PM2.5. Additionally, this applicati on treats the Unit 3 DS/FF project as a major 
modification to an existing PSD source for PM/PM10/PM2.5.  Details of the PSD netting 
analysis are include d in Appe ndix N. 

Prior permitting of the air pollution control syst ems at Brayton Point Station have not been 
subject to PSD review because the mod ificati ons qualified under a pollution control 
exemption. That pollution control ex emption is no longer avai lable. 

EPA administers the PSD permitting process in Massachuset ts.  This applicat ion serves as 
both the Ma ss DEP plan approval ap plication and the E P A P S D permit application; some 
specific secti ons are marked “Plan Approval Only” or “PSD Permit Only” as appropriate. 

Under the P S D Review p r ogram, this docum ents that both the Closed Cycle Cooling Pr oject 
and the Uni t 3 DS/FF Project meet BACT. This PSD permit application also include s an 
analysis of primary and secondary NAAQS, a secondar y impact analysis, and a growth 
analysis. 

3.3 Non-Attainment New Source Revi ew  

If an area is designated as “non-attainment ” for a given cont aminant and if the proposed 
facil ity is a major source of the non-atta inment contaminant, a proced ur e kn own as Non-
Attainment New Source Review (NSR) applies. The No n-Attainment NSR regulation s ha v e 
more stringe n t requireme nts than PSD review fo r source co ntro l and for securing emission s 
offsets. 
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As discussed in Section 3.1, above, the entir e Commonwealt h of Massachusetts is cla ssified 
as a serious non-attainment area for O 3 . However, because O 3 is not dir e ctly emitted, it is 
considere d a secon d ary pollutant th at is photoc hemical pro duced as a function of both 
VOC and N Ox emission s.  Ther e fore , VOC and NO x are reg u lated as the precursors of O 3 . 
Non-attainment NSR relative to O 3 is required on ly for new major sources of VOC and/or 
NO x or major modificatio ns at existing major sources. 

Brayton Poin t Station is a major source , howev er this project is not a major modification for 
NOx or VOC. Therefore, Non-Attainment NSR does n o t app l y. 

3.4 New Source Performance Standards 

New Source Performanc e Standards (NSPS) regu l ate the amount of air contaminants that 
may be emi tted from a given proc e ss.  Fo r combustion so urces, emission standard s are 
typically expressed in terms of mass emissions per unit of fuel combusted, fuel quality, or 
exhaust gas concentration. The E P A has esta blished N S PS for various c a tegories of new 
sources. 

The Closed Cycle Cooling project is not subject to any NSPS. 

The Unit 3 DS/FF pr oje c t does not t r igger any re quirements under 40 CF R 60 S u bpart Da. 
40 CFR Part 60, Subpart Da, applies to electr ic utility steam generating units greater than 
250 MMBtu/ hr, which commenc e construction (in cluding reconstruction) or modification 
after Septem b er 18, 197 8. As described belo w, the pro pos ed emission co ntrol equip m ent 
does not trig ger NSPS applicability u nder modification or reconstruction provisions. 

A modification is defined in 40 CFR 60.14(a) as “Except as provided under paragraphs (e) 
and (f) of this section, any physical or op erational change t o an existing facility w h ich 
results in an increase in the emission rate to the atmosphere of any pollutant to which a 
standard applies shall be consi d ered a modifi cati on within the meani n g of section 111 of 
the Act.” 4 0 CFR 60. 14(e)(5) sta t es t h at a modifi cation does not include “The addition or 
use of any system or d evice whos e primary function is the reduction of air pollutants, 
except whe n an emission control system is remov e d or is replaced by a sy stem which the 
Administrator determines to be less environmentally beneficial ” .  

Installat i on of the Unit 3 DS/FF project does not increase th e maximum short-term ( l b/hr) 
emission rates or pote n tial emissions of any of the pollutants regulated under NSPS Subpart 
Da (NOx, SO2 and PM); also the Unit 3 DS/FF project invol ves ad ding an air pollut i on 
control devi ce.  As such, Unit 3 is not s ubject to the requirem e nts of Subp art Da. 

Reco nstruction is define d in 40 CFR 60.1 5 as “replacement of comp on e n ts of an exi sting 
facil ity to such an extent that: 1) The fixed capital cost of the ne w co mp on en ts exceed s 50 
percent of the fixed capital cost that would be required to construct a comparable entirely 
new facility, and 2) It is technologically and ec onomically feasible to meet the applicable 
standards set forth in this part.” 
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Since the addition of pollution control devi ces does not constitute “replacement of 
components, ” the cost cal culation does not ente r into the applicability deter mination.   

3.5 National Emission Standards for Hazardous Air Pollutants 

Realizing that numerous pollutants did not m eet the specific criteria for development of a 
NAAQS, Congress incl ude d Sectio n 112 in t h e 19 70 A m endm ents of the CAA to 
specifically address this problem. Section 112 provi d es the EPA with a vehicle for 
develo p ing s t andards for potentially hazardous p o llutants. 

The regulations that hav e be en de vel ope d to im plement S e ction 1 12(b) are presente d in 4 0 
CFR Parts 61 and 63. 

The Closed Cycle Cooling Project is not subject to any stand a rds u nder 4 0 CFR 6 1 or 63. 
Note that 4 0 CFR 63 S ubpart Q a pplies to “industrial process coolin g towers th at are 
operated with chromium-based water treatmen t chemicals.” The Closed Cycle Cooling 
Project serves an electric generating process, not a n industrial process, and in any event will 
not use any chromium-based water tr eatment chemicals. 

Unit 3 is not subject to any standards under 40 CFR 61 or 63.  As of March 15, 2005, utility 
boilers were delisted fro m Section 1 12 Maximu m Achievabl e Control Te chnolo gy (M ACT) 
consideratio n in conju n c tion with passage of the Clean Air Mercury Rule. On Fe bruar y 8, 
2008, the D.C. Circuit vacated EPA's rule remo ving power plants from the Clean Air Ac t list 
of sources o f hazardo u s air pollutants. At th e same time, the Court vacated the Clean Air 
Mercury Rul e . Per E P A’s website 2 EPA is reviewing the Court's decisions and evaluating its 
impacts. 

3.6 Emissions Trad ing Programs  

Pursuant to 40 CFR 7 2 , Units 1-4 are affected units under th e Acid Rain Program.  Neither 
the Closed Cycle Cooling Project nor the Un i t 3 DS/FF project chang e s Brayton Point 
Station’s stat us under the Acid Rain Program. 

The DC Circuit Court vacated the Clean Air Me rcury Rule on February 8, 2008, and the 
Clean Air Interstate Rule on July 11, 200 8.  The DC Circuit Court remanded the Clean Air 
Interstate Rule on Dece mber 23, 2008 back to EPA. To address these events, Mass DEP 
may continu e the NOx Bud get pro g ram (310 C MR 7. 2 8 ) pa st its sunset date of 12/3 1 /08. 
Neither the Cooling Tower Project nor the Unit 3 DS/FF project chang e s Brayton Point 
Station’s status und er CAMR, CAIR, or NOx Budg et programs. 

http: //epa.gov/a ir/mercuryrule/ 
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The Brayton Point Sta tion is subject to Regi onal Greenhous e Gas Initiative (RGGI) 
requireme nts per 3 10 C MR 7.7 0 , a market-based CO 2 reduction program. Neither the 
Cooling To wer Project nor the Unit 3 DS/FF Pr oject change s Brayton P o i nt Station’s status 
und er the RGGI program. 

3.7 310 CMR 7.29 – Emissions St anda rds for Power Plants 

310 CMR 7. 29 regulatio ns control emissions of NOx, SO2, Hg, and CO2 from affected 
facil ities in Massachuset ts, including Brayton Poi nt Station. The Unit 3 DS/FF Project is part 
of Brayton P o int Station’s installation of ne w emis sion control technolo gy t o meet 3 10 CMR 
7.29 standar d s.  

As required by the regul a tion, Brayton Point filed an Emission Control Pl an (ECP) for the 
Brayton P o in t Station on December 2 0 , 200 1, and subseq ue ntly amend e d o n July 29, 2 0 04, 
December 6 , 2005, Aug u st 25, 20 08 and Octobe r 28, 20 08.  The m o st recent amend m ent, 
filed October 28, 2008, updates Dominion’s proposal to comply with Rule 7.29 
requireme nts to reflect installation of the Unit 3 DS/FF rather than a wet scrubber. The ECP 
amendm ent was approve d on Decem b er 29, 20 08 and is inclu d ed in Appe ndix D.   

3.8 Visible Emissions 

Opacity from the cooling towers will only co nsist of condensed water vapor, which is 
specifically excluded fro m regulation under 3 10 CMR 7.06(1) (b).   

Opacity from combustion is limited by Massa chusetts reg u lation (310 CMR 7.06) which 
states opacity shall not excee d 20 % opacity for a period or aggregate p e riod of time i n 
excess of two minutes d u ring any o n e ho ur pr ovided that, at no time during the said two 
minutes shall the opacity exceed 40% The Unit 3 DS/FF project wil l not affect the ability of 
Unit 3 to comply with this lim it. 

3.9 Short-term NO 2 Policy 

On April 20, 1978 and in an update on Novem ber 3, 198 0 Mass DEP adopte d a policy 
entitled “New Source Performance Criteria for Allowable Ambient NO 2 Concentrations.” 
The policy a pplies o n ly t o n e w major sources or modifications to an existing source, which 
would res u lt in increased emissions of 250 t p y of NO x . The C ooling T o we r Project and the 
Unit 3 DS/FF Project do not cause increased em issions of NOx; therefore this policy does 
not apply. 

3.10 Noise Cont rol Regulation and Policy 

Mass DEP re gulations, se t forth in 31 0 CMR 7. 10 and as interpreted in the Mass DEP Noise 
Policy 90-001, limit noise increases t o 10 dBA over the existing L 90 ambi ent level at the 
closest residence and at property lines. For developed areas, the Mass DEP has utilized a 
“waiver prov ision” at the property line in certai n c a ses.  This m a y occur w h en the impa ct is 
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in an area that is not noise-sensitive such as an adjacent industrial parcel.  The ambient 
noise level may also be established by other means with Mass DEP consent.  Mass DEP also 
prohibits “pure tone” sounds, defined as any octave band level that exceeds the levels in 
the two adjacent octave bands by 3 dB or more.  A full discussion of noise considerations is 
provided in Appendix E. 

3.11 Air Plan Approval 

The Closed Cycle Cooling Project and the Unit 3 DS/FF Project are subject to Mass DEP Air 
Plan Approval (permit) requirements under 310 CMR 7.02.  The purpose of Air Plan 
Approval review is to ensure that the new source will be in compliance with all applicable 
federal and DEP air regulatory requirements, including emission standards and ambient air 
quality criteria.   

In addition to the federal and state limits and standards described above which are 
implemented through the Mass DEP Air Plan Approval review, Massachusetts regulations 
require the application of BACT for each regulated pollutant.  The proposed Closed Cycle 
Cooling Project will incorporate BACT for particulate matter (PM, PM10, and PM2.5).  The 
Unit 3 DS/FF Project is not subject to Massachusetts BACT because there is no proposed 
increase in potential emission rates.  A detailed analysis of the potential emissions can be 
found in Appendix B. 

Massachusetts BACT is based on the maximum degree of reduction of any regulated air 
contaminant that the Mass DEP determines, on a case-by-case basis, is achievable taking 
into account energy, environmental, and economic impacts.  A BACT determination can 
never result in a less stringent emission limitation than an applicable emission standard. 
Depending on the circumstances, BACT may parallel with the emission standard or may be 
more stringent than the emission standard. BACT itself is a standard that balances emission 
control benefits with costs. 

Mass DEP reviews compliance with its noise regulation and policy through the Air Plan 
Approval process.   

3.12 Operating Permit 

Brayton Point Station is subject to the operating permit requirements in 310 CMR 7.00, 
Appendix C.  Brayton Point Station has an operating permit pursuant to this program 
(sometimes referred to as a “Title V” permit because the program was originally initiated by 
Title V of the Clean Air Act Amendments of 1990).  After receipt of an Air Plan Approval, 
Dominion will apply to modify the operating permit to reflect the conditions of the Air Plan 
Approval. 
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4.0 BACT ANALYSIS 


The Unit 3 DS/FF project is not subject to Mass DEP BACT because no increase in 
permitted emission limit s is requested; EPA BACT will be met through t h e use of a fabric 
filter. The Closed Cycle Cooling Project w ill m eet Mass DEP and EPA BACT through t h e 
use of drift eliminators that control drift to 0. 0005% of the circulating water flow.  Details 
are described in this Sect i on.   

4.1 Best Achievable Control Technology (BACT) Requirement 

BACT is defi ned in the 310 CMR 7.00 as, 

. . . an emission limitation based on the maximum 
degree of reduction of any regulated air contaminant
emitted from or which results from any regulated
facility which the Department, on a case-by-case basis 
taking into account energy, environmental, and 
economic impacts and other costs, determines is 
achievable for such facility through application of
production processes and available methods, systems
and techniques for control of each such contaminant.
The best available control technology determination
shall not allow emissions in excess of any emission
standard established under the New Source Performance 
Standards, National Emission Standards for Hazardous 
Air Pollutants or under any other applicable section
of 310 CMR 7.00, and may include a design feature,
equipment specification, work practice, operating
standard, or combination thereof. 

BACT is defi ned in 40 CFR 52.21(b)(12) as, 

…an emissions limitation (including a visible emission
standard) based on the maximum degree of reduction for
each pollutant subject to regulation under Act which
would be emitted from any proposed major stationary
source or major modification which the Administrator,
on a case-by-case basis, taking into account energy,
environmental, and economic impacts and other costs,
determines is achievable for such source or 
modification through application of production 
processes or available methods, systems, and 
techniques, including fuel cleaning or treatment or
innovative fuel combustion techniques for control of 
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such pollutant. In no event shall application of best
available control technology result in emissions of
any pollutant which would exceed the emissions allowed 
by any applicable standard under 40 CFR parts 60 and
61. If the Administrator determines that technological 
or economic limitations on the application of 
measurement methodology to a particular emissions unit
would make the imposition of an emissions standard
infeasible, a design, equipment, work practice,
operational standard, or combination thereof, may be 
prescribed instead to satisfy the requirement for the
application of best available control technology. Such
standard shall, to the degree possible, set forth the
emissions reduction achievable by implementation of
such design, equipment, work practice or operation,
and shall provide for compliance by means which 
achieve equivalent results. 

The Mass D E P an d E P A require a “to p -down” a p proach to a BACT analys is.  The pro c ess 
begins with the identification of control te chnology alternatives for each pollut a nt. 
Technically infeasible technolo g ies are elim inated an d th e remaining technolo g ies are 
ranked by c ontrol efficiency. These technol og ies are evaluated based on economic, energy 
and en viron m ental impacts.  If a technolo gy, st arting with the most stringent, is elimin ated 
based on these criteria, the next m o st stri ngent technology is evaluated until BACT is 
selected. 

4.2 BACT ANALYSIS – Closed Cycle Cooling 

This BACT analysis foll ows the gui d ance in the New Sourc e Review W o rkshop Ma nual, 
Preve ntion of Significant Deterioration and N o nattainment Area Permitt ing, USEPA Draft 
October 1 9 9 0 document. Specific guidance from th at document is included in boxes 
below, followed by Bra y ton Point’s analysis based on the guidance. The BACT analysis 
follows the guidance in the NESCA U M BACT Guideline d a ted June 1 991, as w e ll as the 
referenced NSR Workshop Manual. 

4.2.1 BACT Applicability 

The BACT requirement applies to each individual new or modified affected emissions unit and pollutant 
emitting activity at which a net emissions increase would occur. Individual BACT determinations are 
performed for each pollutant subject to a PSD review emitted from the same emission unit. Consequently, 
the BACT determination must separately address, for each regulated pollutant with a significant emissions 
increase at the source, air pollution controls for each emissions unit or pollutant emitting activity subject to 
review. 
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The Close d Cycle Cooling Project co nsisting of two (2) natural draft cooli n g towers is a new 
affected emissions unit at which a net emissi ons increase will occur. The regul a ted 
pollutants with significan t emissions increases are PM, PM 10, and P M2.5.  Note that EPA 
rescinded the national ambient air quality standa rd for particulate matter in favor of a PM10 
standard in 198 7, and r e cent statutory an d regulatory provisions impose controls and 
limita tions on PM10, not particulate matter. 

All projected PM/PM10/PM2.5 emi ssions ar e filterable emissions.  Because emissions 
estimates and control tec hniqu es are the same for PM, PM 10, and P M2.5, these classe s of 
particulate matter are t r eated together in this BA CT analysis. 

4.2.2 Step 1--Identify All Control Technologies 

The first step in a "top-down" analysis is to identify, for the emissions unit in question (the term "emissions 
unit" should be read to mean emissions unit, process or activity), all "available" control options. Available 
control options are those air pollution control technologies or techniques with a practical potential for 
application to the emissions unit and the regulated pollutant under evaluation. 

Available control options are: 

♦	 Air Cooled Conde nsers.   

♦	 Once-Through Cooling (existing configuration). 

♦	 Fresh Water. 

♦	 Mechanical Draft Cooling Towers. 

♦	 Reduction in Cycles of C oncentration.   

♦	 Reduction in Air Velocity . 

♦ Drift E limina t ors. 


For BACT purposes, the use of drift eliminator s is d i vided into three levels of control: 


♦	 Drift eliminators achieving 0.001% drift rate (more PM emi ssions than t h e pr opos ed 
case); 

♦	 Drift e liminators achieving 0.0005% drift rate (proposed case); and 

♦	 Drift e limin ators achieving less than 0.0005% drift rate (less PM emissions than the 
proposed case). This includes drift eliminat ors ac hieving 0.0002, 0.0003, or 0.0004% 
drift ra te. 
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For BACT p u rposes, the baselin e alternative is considered t h e use of mechanical draft 
cooling towers with drift eliminators achieving a 0.008% drift rate. This i s the highest drift 
rate (highest emissions) found in a s e arch fo r recent approvals in the EPA RA CT/BACT/LAE R 
Clearinghou se (RBLC).  A comprehe nsive list of relevant app r ovals from the RBLC can be 
found in Ta b l e 4-1. 

Air pollution control technologies and techniques include the application of production process or available 
methods, systems, and techniques, including fuel cleaning or treatment or innovative fuel combustion 
techniques for control of the affected pollutant.  

Of the tech nologies a n d techniqu es listed abo ve, “Reductio n in Cycles of Concentration” 
and “Red uction in Air Velocity” qualify as application of prod uc tion process e s. 

This includes technologies employed outside of the United States. 

The list includes technologies empl oyed outs ide the U n ited States.  D o minion eng i neer s 
have toured facil ities in Europe in preparati on for this project, and much of the experience 
with natural draft cooling towers is dr awn from Europe. 

As discussed later, in some circumstances inherently lower-polluting processes are appropriate for 
consideration as available control alternatives. 

Of the technologies and techniques listed ab ove, “Once-Through Cooling,” “Fresh Water,” 
and “Air-Cooled Condensers” qualify as inheren tly lower-polluting processes.  “Mechani cal 
Draft Cooling Towers” are an alternative proces s; as discussed b e low it is not inher e ntly 
lower-polluting. 

The control alternatives should include not only existing controls for the source category in question, but 
also (through technology transfer) controls applied to similar source categories and gas streams, and 
innovative control technologies. 

“Drift E limin ators” are existing controls for th e source category in question (natural draft 
cooling towers) but are also used for a similar s ource category (mechanical draft co oling 
towers). Brayton P o int is not aware of any “inn ovative cont rol technolo g ies” not listed 
above. 

Technologies required under lowest achievable emission rate (LAER) determinations are available for 


BACT purposes and must also be included as control alternatives and usually represent the top alternative.
 

Brayton Poi n t has review ed th e E P A RACT/BACT/LAER Clearin g ho use a n d other online data 
sources w h ich include LAER deter m inations.  All applicable determinations have been 
included in this analysis. 
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This section reviews potential emissio n s limiting t e chniques to determine their applicability 
to the Closed Cycle Cooling Project. 

4.2.3 Step 2--Eliminate Technically Infeasible Options 

In the second step, the technical feasibility of the control options identified in step one is evaluated with 
respect to the source-specific (or emissions unit-specific) factors. 

Each identified control option is eval u ated with r e spect to emissions unit-specific fac t ors 
below. 

♦	 Air Cooled Conde nsers. Marginally technically feasible as a retrofit (though physical 
space limitations may cause it to be infeasible – see below). 

♦	 Once-Thr ou gh Cooling.  Technically infeasible based on the Orders issued by EPA and 
Mass DEP. 

♦	 Fresh Water. Technically infeasible based on physical and engineering principles. 

♦	 Red u ction in Cycles of Concentration. Technically infeasible based on physical and 
engineering principles. 

♦	 Reduction in Air Velocity .  Technically feasible. 

♦	 Mechanical Draft Cooling Towers. Technically feasible. 

♦	 Natural Dra f t Cooling Towers.  Technically feasible. 

♦	 Cooling tower with drift eliminators a chieving 0.001% drift rat e .  Technically feasible. 

♦	 Cooling tower with drift eliminators achi eving 0.0005% dr ift rate (proposed case). 
Technically feasible. 

♦	 Cooling tower with drift eliminat ors achi eving less than 0.0005% drift rate (l ess 
PM/PM10/PM2.5 emissi ons than the propos ed case). This includes drift eliminato rs 
achieving 0. 0002, 0.0003, or 0.0004% drift rat e .  Technically infeasible based on 
engineering principles. 

A demonstration of technical infeasibility should be clearly documented and should show, based on 
physical, chemical, and engineering principles, that technical difficulties would preclude the successful use 
of the control option on the emissions unit under review. Technically infeasible control options are then 
eliminated from further consideration in the BACT analysis. 

Clear documentation of technical difficul ties is demonstrated below for each techni cally 
infeasible control option: 
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♦	 Once-Through C ooling . Brayton Poi nt Station cu rrently uses once-thro ug h cooling to 
reject the he at into the w a ters of Mou n t Hope Bay .  The Station is un der E P A and Mass 
DEP Ord e rs to discontin ue o n ce-thro ugh c ooling.  Th e use of once-thro ug h coolin g is 
technically i n feasible because it would violate the Orders. 

♦	 Fr esh Water . The use of water with lower solids content would red u c e particulate 
emissions from the cooling towers. There is no adequat e supply of fresh water 
available. Historically, Brayton Point used som e fresh water ob tained from the Tow n of 
Somerset; this was discontinued to allow more fresh water us e for Somers et residents. 
The quantities of fresh water needed to prov ide cooling to the station (up to 70 million 
gallons per day) exc eed the volum e that could be legally w ithdrawn from any near by 
freshwater source. This technical difficulty precludes the suc c essful use of fresh water 
as a control option. 

♦	 Re ductio n in C y cles of Co nce n tratio n . Dominion intends to maintain a pproximatel y 
1.5 cycles of conce n tration in the co oling to wer circulating water. Reduci n g the cycles 
of concentra tion would reduce the sa linity in the circulating w a ter, which would in turn 
reduce particulate emissions. How ever, redu ctions in the cycles of concentration 
would incre a se the total water intake and di scharge to Mount Hope Bay a bove what is 
allowed in Brayton Point Station’s NPDES permit. 

♦	 Drift eliminators achieving le ss th an 0 . 00 05 % d r ift rate    This i n cludes drift eliminators 
achieving 0. 0002, 0.0003, or 0.0004% dr ift rate.  Engineering limitat i ons prevent 
consistent drift rates lo wer than 0. 0005% .  Specifically, t h e drift eliminators are 
designe d with a tortuous airflow path that cause s droplets to impact on the surface o f 
the drift eliminator. Adding to that tortuous path adds to the pressure drop.  Additional 
pressure drop will prevent the natural dra ft “ chimney” ef fect that all o ws proper 
operation of the natural draft cooling tower. Also, additional pressure drop will make it 
more likely that a i rf low wil l bypass the dr ift eliminators, exiting through any gaps 
between the drift elimin ator structur es and reducing the total effect ive control. This is 
supp orted b y the vend o r docume n tation attached in Appendix M. 

Also, air cooled con d ens e rs should b e consider ed only “marginally feasible” for this project. 
To Dominion’s knowledge, no plant s have been retrofitted f r om once-through cooling t o 
dry cooling.  Such a retrofit would be inheren tly di fficult and require especially complicated 
and expensive engineering, de sign, and construction work. The retrofit would carry a 
significant r i sk of operating failure . In a ddition, EPA Reg i on 1 conc urred with this 
determination in the Jul y 22, 2002 Draft NPDES Permit De termination for Brayton Point 
Station because of uncert a inty of the r e trofit, cost, and energy penalty. (page 7-36 of July 22, 
2002 Determination). 

For example, in cases where the level of control in a permit is not expected to be achieved in practice (e.g., 
a source has received a permit but the project was cancelled, or every operating source at that permitted 
level has been physically unable to achieve compliance with the limit), and supporting documentation 
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showing why such limits are not technically feasible is provided, the level of control (but not necessarily 
the technology) may be eliminated from further consideration. 

Regarding drift el iminator s achieving lower than 0.0005% drift rate, Brayton Point has made 
a good faith effort to compile appropriate information from available information sources 
(per EPA guidance). Information sources consider ed include d:  

♦ EPA's RACT/ BACT /LAER Clearinghou se and Control Techn o lo gy Center  - Information 
from the Clearingho use 3 does not show any dr ift rate achieved in pra c tice below 
0.000 5%; de tails are presented b e low ; 

♦ Best Available Control Technol ogy Guide line - South Coast Air Quality Manageme n t 
Distric t - The Guideline 4 does not address cooling towers; 

♦ Control tech nolog y ve nd ors  - Thr ou gh the biddi ng pr ocess, Brayton Poin t determined 
that qualified control technolo gy vendors would not provi d e guarantees for drift rates 
lower than 0 . 0005 %.  Co rrespon denc e with the s e lected v e nd or include d in Appe ndix 
M confirms t h is; 

♦ Federal/State/Local new source re vie w permits and associate d inspectio n / performanc e 
test reports - a good faith effort to review permits available online did not show any 
drift rate achieved in practice below 0.0005%, and did not find associated 
inspection/performance test reports; 

♦ Environm ent a l consultants - Consultants at Epsilon Associ ates, Inc. are unaware of any 
cooling tower achieving compliance with a drif t ra t e limit lower than 0.0005%; 

♦ Technical jo urnals, repor ts and newsl e tters, air pollution control seminars - a review of 
papers poste d by the Air and Waste Managem ent Association 5 and the Cooling Tower 
Institute 6 did not docum ent cooling tower drift rates achie ved in practice below 
0.000 5%; an d 

3 http://c fpub.epa . gov/rblc/ 

4 http: //aq m d.gov/ bact / BACT Gui d elines.ht m 

5 http: //secure.aw ma.org/onl ineli brary/A dvancedSearch.aspx , N ovember 26, 20 08 search for “ d rift” and “ c ooli ng 

tower” 

6 http: //c ti .org/tec h _papers/drift.s html , Novembe r 26, 2008.  Th e papers “ An Economic Solution to Cooling Tower 

Drift, G.C. Pederson and Frank Power Kimre, Inc., 2005 ” and “ A Review of Drift Eliminator Performance, William C. 

Miller, Timothy E. Krell, Brentwood Industries, Inc, 2006” we re specifically r eviewed and did not docu m ent cooling 

tower drift rates achieved in pr actice below 0.0005%. 
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♦	 EPA's policy bulletin board - A review of the online OAR Policy and Guidance 7 website 
found no references to cooling tower drift. 

A review of the EPA RA CT/BACT/LAER Clearing hous e (RBL C) finds recent determin ations 
for cooling towers as summarized in Table 4-1, below. 

Table 4-1 Recent Determinations for Cooling Towers 

Facili ty Date Permit 
Issued 

Circ ulating Wate r 
Fl ow (gpm) 

Drift Rate 
(%) 

Ohio River Clean Fuels, LLC 11/20/20 08 240 0.0005 
Tate & Lyle In gredients Americas, Inc 9/19/200 8 30,000 0.0005 
Nellis Air Force Base 2/26/200 8 1,200 0.005 
Entergy Louisi ana LLC 
Little Gypsy Generating Plant 

11/30/20 07 5,000 0.001 

Basin Electric Power Cooper a tive 
Dry Fork Stati on 

10/15/20 07 N/A 0.005 

Aventine Renewable Energ y – Aurora 
West LLC 9/27/200 7 N/A 0.0005 

Great River Energy 
Spiritwood S t ation 

9/14/200 7 80,000 0.0005 

Minnesota Steel Industries LLC 9/7/2007 N/A 0.005 
Homeland Energy Solutions LLC 8/8/2007 50,000 0.0005 
Archer Daniel s Midland 
Corn Processing - Cedar Rapids 

6/29/200 7 150,000 0.0005 

Marathon Petr oleum Co LLC 12/27/20 06 up to 96,2 50 0.005
Garyville Refinery 
Progress Energy Florida 
Anclote Powe r Plant 

12/22/20 06 660,000 0.0005 

Hillsborough County Dept. of Solid 
Waste Management 11/3/200 6 N/A 0.001 

Sunoco Inc. T o ledo Refiner y 9/29/200 6 20,500 0.005 
Asalliance Bio f uels, LLC 
Asa Bloo mingburg, LLC 

8/10/200 6 55,000 0.005 

Western Gree nbrier Co-Generation, 
LLC 4/26/200 6 55,000 0.0005 

Progress Energy Florida 
Crystal River Power Plant 

4/4/2006 180,000 0.0015 

Cleco Power, LLC 
Rodemacher Brownfield Unit 3 

2/23/200 6 301,874 0.005 

Aventine Renewable Energ y, Inc. 11/1/200 5 N/A 0.005 
Diamond Wanapa I LP 
Wanapa Energy Center 

8/8/2005 2,783 0.0005 

Public Service Company of Colorado 
Comanche Station 

7/5/2005 140,650 0.0005 

http: //epa.gov/ t t n /oarpg/new.ht m l and ht tp:/ /ep a .gov/ttn /oarpg/ramain.ht ml . 
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Facili ty Date Permit 
Issued 

Circ ulating Wate r 
Fl ow (gpm) 

Drift Rate 
(%) 

Crescent City Power, LLC 6/6/2005 35,000 0.005 
290,200 0.0001 

Newmont Nevada Energy, LLC 
TS Power Pla n t 

5/5/2005 N/A 0.0005 

Trigen-Nassau Energy Corp. 3/31/200 5 N/A 0.0005 
Omaha Public Power Distric t 
OPPD – Nebr aska City Station 

3/9/2005 N/A 0.0005 

Darrington E n ergy LLC 
Darrington E n ergy Cogeneration Plant 

2/11/200 5 N/A 0.001 

BP West Coast Products LL C 
BP Cherry Poi nt Cogenerati on Project 

1/11/200 5 N/A 0.001 

Dome Valley Energy Partne rs 
Welton Mohawk Generatin g Station 

12/1/200 4 170,000 0.0005 

Nucor Steel, Hertford, NC 11/23/20 04 N/A 0.008 
Wisconsin Public Service 
WPS – Weston Plant 

10/19/20 04 N/A 0.002 

Energy New Orleans 
10/12/20 04 1,728 

0.005 
(Design 
0.001)Michoud Electric Generatin g Plant 

Longview Power LLC 
Maidsville Sta tion 

3/2/2004 N/A 0.0002 

Exxon Mobil  Baton Rouge Refinery 2/18/200 4 Up to 40,0 0 0 0.003 
Abengoa Bioenergy Corp. – York 1/21/200 4 N/A 0.005 
Ace Ethanol, LLC – Stanley 1/21/200 4 N/A 0.005 
Nucor Steel, Montgomery, IN 11/21/20 03 Up to 60,0 0 0 0.0005 
Allegheny Energy Supply LL C 
La Paz Generating Facility 

9/4/2003 141,400 0.0005 
173,870 0.0005 

United Wisconsin Grain Pr oducers 
UWGP – Fuel Grade Ethanol Plant 

8/14/200 3 22,000 0.005 

Mid American Energy Co. 6/17/200 3 349,400 0.0005 
Wallula Generation, LLC 
Wallula Powe r Plant 

1/3/2003 N/A 0.0005 

Interstate Power & Light 
Emery Generating Station 

12/20/20 02 140,000 0.005 

Genova Arkansas I, LLC 8/23/200 2 190,000 0.001 

PCS Phosphate Co. 7/30/200 2 N/A 0.0005 
N/A 0.002 

Mustang Power LLC 
Mustang Energy Project 

2/12/200 2 N/A 0.004 

Mustang Power LLC 
Horseshoe Energy Project 

2/12/200 2 94,638 0.001 

South Texas Electric Cooper a tive Inc. 
Sam Rayburn Generation St ation 

1/17/200 2 N/A 0.0005 

Ventures Lease Company, LLC 
Plaquemine Cogeneration F acility 

12/26/20 01 N/A 0.005 
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As shown in the table, the vast majority of pr ojects have drift rates of 0.0005% or greater . 
The West Virginia DEP permit for Longview Power Maidsville Station ( e ffective 3/2/04) 
limits the cooling tower drift rate to 0.002%, not 0.0002%; t h e RBLC ent r y is apparently in 
error. The RBLC e n try for Crescent City Power states ” THIS FACILITY WAS NEVER 
CONSTRU C TED. THE PSD PERMIT WAS RESCIN DED ON 11/1/06.” Ther efore, the RBLC 
database does not contain any entries for oper ating facilities meeting drift rates lower than 
0.000 5%. 

The RBLC d a tabase gen erally does not indicat e which cooling tower projects use fresh 
water and which use salt water. The Crystal River project in Florida uses salt water, wit h a 
higher drift rate limit of 0 . 0015%.   

Therefore, following EPA guidan ce, the level of control (drift rate below 0.0005%) i s not 
expecte d to be achieve d in practice. Suppor ting docume n tation showing why such limits 
are not tech nically feasible is provided ab ove ( i ncreased pr essure dro p preve nts natural 
draft from occurring and encoura ges drift elim in ator bypass).  Therefor e , the level of control 
(drift rate below 0.0005%) is eliminated from further consideration. The drift eliminator 
technolo gy is still considered. 

2352/BP Plan App 1-9-09.doc 4-10 BACT Analysis 



   
 

  
  

   
  
  
 
   

 

 
 

 

 

  

  

 

 

 

January 200 9 Revision 

4.2.4 Step 3--Rank Remaining Control Technologies By Control Effectiveness 

In step 3, all remaining control alternatives not eliminated in step 2 are ranked and then listed in order of 
over all control effectiveness for the pollutant under review, with the most effective control alternative at 
the top. A list should be prepared for each pollutant and for each emissions unit (or grouping of similar 
units) subject to a BACT analysis. The list should present the array of control technology alternatives and 
should include the following types of information: 

•	 control efficiencies (percent pollutant removed); 
•	 expected emission rate (tons per year, pounds per hour); 
•	 expected emissions reduction (tons per year); 
•	 economic impacts (cost effectiveness); 
•	 environmental impacts (includes any significant or unusual other media impacts (e.g., water or solid 

waste), and, at a minimum, the impact of each control alternative on emissions of toxic or hazardous 
air contaminants); 

•	 energy impacts. 

The remaini n g control t e chnol ogies are ranked a nd listed in order of co n t rol effectiveness 
for PM/PM10/PM2.5 below, with the most e ffecti ve control alternative at t h e top: 

1.	 Air Cooled Conde nser 

2.	 Cooling tower with drift eliminators a c hieving 0.0005% drift r a te 

3.	 Cooling tower with drift eliminator s a chieving than 0.001% drift r ate 

Two additional remaining control technolog ies (mechanical draft cooling tower and 
reduction in exhaust v e locity) canno t be directly ranked.  T h e PM/PM 10/ PM2.5 emission 
rates of mechanical draft cooling towers are a function of the drift rate, controlled by drift 
eliminators in the same manner as natural dra ft cooling towers.  Mech anical draft cooling 
towers are therefore not i nhere ntly more- or le ss-polluting than natural draft cooling towers. 
The overall control effectiveness for PM/PM1 0/PM2.5 cannot be quantified for reductions in 
exhaust velo c ity.  These control technologies are included at the en d for completen e ss . 
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4. 2.4.1 Air Coole d Co nd ens e r 

Control efficiencies (percent pollutant 
removed) 

100 % from baseline 

Expecte d e m ission rate (tons per year, 
pou nds per hour) 

Zero tons p e r year, zero pou nds p e r 
hour (although in actuality some 
small amount of P M /P M10/P M 2.5 
may be creat e d thro ugh e n trainment 
of dust off the grou n d or from 
mechanical wear of parts ) 

Expecte d em issions reduc tion (tons per year) 6,227 tons per year r e d u ction from 
the baseline case. 389 to ns per y e ar 
reduction fro m the propo sed case. 

Econo mic impacts Air cooled conde nsers would b e 
considerably more costly. Costs are 
discussed in Section 4.2. 5, below. 

Environm ent a l impacts (includes any 
significant o r unusual other media impacts 
(e.g., wa ter or solid waste), and, at a 
minimum, the impact of each control 
alternative on emissions of t o xic or 
hazardous air contaminants) 

Air cooled conde nse r s would 
require significant land area, very 
likely beyond what is available at 
Brayton Poi nt Station. Significant 
coastal, flo odplain, and wetlands 
issues are possible. Because the air 
cooled condensers are less efficient 
(see energy impacts below), use of 
air cooled cond ense rs would 
increase the air pollution rates from 
Brayton P o in t Station on pou nds p e r 
megawatt-hour basis. This increase 
would include criteria pollutants, 
toxic or haz a rdous air c ontaminants, 
and carbo n dioxide. Air cooled 
condensers would have additional 
significant n o ise impacts. 

2352/BP Plan App 1-9-09.doc 4-12 BACT Analysis 



  
 
 

 

 

  

 
   

 
 
 
 

 

 

 

 

January 200 9 Revision 

Energ y impacts Air cooled conde nsers would use 
significantly more energy than the 
baseline and pro pos ed cases. 
R o ugh estimates in dicate 
approximately 50 MW of auxiliary 
power ne eded. 

4. 2.4.2 Drift elimina t ors achieving 0.0005% drift rate (proposed case) 

Control efficiencies (percent pollutant 
removed) 

93.8% red u c tion from baseline case  

Expecte d e m ission rate (tons per year, 
pou nds per hour) 

389 tons p e r year, 89 pou nds per 
hour 

Expecte d em issions reduc tion (tons per year) 5,838 tons per year r e d u ction from 
the baseline case. 

Economic i mpacts The proposed 0.0005% drift 
eliminators are more expensive tha n 
baseline case drift eliminators. 
Approximate cost for proposed drift 
eliminators i s $4.2 milli on for both 
towers. 

Environm ent a l impacts (includes any 
significant o r unusual other media impacts 
(e.g., wa ter or solid waste), and, at a 
minimum, the impact of each control 
alternative on emissions of t o xic or 
hazardous air contaminants) 

No specific environmental impacts 
relative to th e baseline case.   

Energy impacts No specific energy impacts relative 
to the baseline case. 
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4. 2.4.3 Drift elimina t ors achieving 0.001% drift rate 

Control efficiencies (percent pollutant 
removed) 

87.5% red u c tion from baseline case  

Expecte d e m ission rate (tons per year, 
pou nds per hour) 

778 tons p e r year, 178 pou nds per 
hour 

Expecte d em issions reduc tion (tons per yea r) 5,449 to ns per year d e crease from 
the baseline case. 389 to ns per y e ar 
increase from the propo sed case. 

Econo mic impacts Marginally more e x pe ns ive than t h e 
baseline case. Marginally less 
expe n sive than the proposed case. 

Environm ent a l impacts (includes any 
significant o r unusual other media impacts 
(e.g., wa ter or solid waste), and, at a 
minimum, the impact of each control 
alternative on emissions of t o xic or 
hazardous air contaminants) 

No significant difference from the 
baseline case. No significant 
difference from the proposed case. 

Energy impacts No signifi cant difference from the 
baseline case. No significant 
difference from the proposed case. 

4. 2.4.4 M e cha n ical Draft Cooling Tow er 

The emission rate for a mechanical draft coo ling tower would be a function of the efficiency 
of the drift eliminator, t h e same as a natural draft cooling tower. Because a mechanical 
draft cooling tower has more turbul ent air-wa ter contact and higher ex ha ust velocity, the 
inherent drift that enters the drift el i minator w ould be higher in a mecha n ical draft c ooling 
tower. However, this does not directly reflect an increase in particulate emissions out of 
the drift eliminator. The drift rate after the dr ift eliminators is not a direct function of the 
amount of dr ift entering the drift eliminators.   

Regardin g e c onomic im pacts, broadly mecha n i cal draft cooling towers h a ve lower c a pital 
and higher operating costs than natural dra ft cooling towers. Given project-specific 
conditions (e.g. noise and safety – see below), a mechanical draft cooling tower would have 
a higher economic impact than a nat u ral draft co oling tower at Brayton Point. 
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Regarding environmental impacts, mechanical draft cooling towers co uld have highe r 
ambient air quality impacts because of the lowe r exhaust points.  Also, mechanical draft 
cooling towers will generally cause a slight in crea se in the air pollution rates from Brayton 
Point Station on po un d s per me ga watt-hour ba sis.  This increase woul d include criteria 
pollutants, toxic or hazardous air contaminan ts, and carbon dioxide. Mechanical draft 
cooled condensers would have a dditional noise impacts.  Gr ound-level fogging a nd i c ing 
from mechanical draft cooling towers could be a significant safety issue, especially to the 
nearby inters tate highway I-195 and the Braga Brid ge. 

Mechanical draft cooling towers use more energy than natural draft coolin g towers. 

4. 2.4.5 Re ductio n in E x ha ust Velo city 

A reduction in the exhaust velocity in the co oling tower would reduce the amount of drift 
that enters the drift eliminators. However, th is does not directly refle ct a decreas e in 
particulate emissions because the drift rate after the drift eliminators is not a direct functi on 
of the amount of drift entering the drift elim ina t ors.  Reducing exha ust velocity therefore 
does not reduce particulate emissions in a well-des igned system. 

Regardin g e c onomic impacts, a red u ction in exhaust velocity would require buildi n g a 
larger natural draft cooli n g tower to serve th e s a me heat lo ad.  This would increas e the 
econo mic impact. 

Other than impacts ass o ciated with buildin g larger towers, the environmental impacts 
would not b e change d.   

A reduction in ex haust velocity w ould not affect the e n er gy us ed by the natural draft 
cooling towers. 

4.2.5 Step 4--Evaluate Most Effective Controls and Document Results 

After the identification of available and technically feasible control technology options, the energy, 
environmental, and economic impacts are considered to arrive at the final level of control. At this point the 
analysis presents the associated impacts of the control option in the listing. For each option the applicant is 
responsible for presenting an objective evaluation of each impact. Both beneficial and adverse impacts 
should be discussed and, where possible, quantified. In general, the BACT analysis should focus on the 
direct impact of the control alternative. 

The t op le ve l of control, installation o f an air-cooled co nd ense r, is a poor a lternative du e to 
its greater cost, greater size (potentially posing sp ace constraints), greater noise an d gr eater 
diminishment of plant power generation capacity. Again, a retrofit fr om once-through 
cooling to dry cooling would be unprec eden ted, would be inher e ntly difficult, woul d 
require especially complicated and expensi ve e n gineerin g and desig n work, and would 
carry a signif icant risk of operating failure. 
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The followin g order-of-m agnitude ec o nomic impa ct analysis docume n ts that the use of air
cooled condensers is not cost-effectiv e compared to the proposed case. This incremental 
cost is appropriate for thi s BACT analysis be cause it is evaluati n g two control devices with a 
similar level of control (air cooled conde nser 6 , 227 to ns/ye a r reduction from baseli ne 
versus pro p o sed natural draft towers 5,838 tons/y ea r reduction from baseline) .   

$500,000,000 Current project co st estimate April 15, 2008 Environm ental Notification Form 

3 
Cost multipli er for air cooled 
conde nsers 

EPA in 65 F R 490 81, Au gust 200 0: "Dry cooling 
systems can cost as much as three tim es more to 
install than a comparable wet cooling system." 

$1,50 0,00 0,000 
Air cooled cond enser ins t alled 
capital cost [$500,0 00,0 00 * 3]   

$1,00 0,00 0,000 Incremental capital cost 
Difference between proposed case and air cooled 
conde nser c a se [$1,500, 000,0 00 - $5 00,00 0,00 0] 

0.0806 Capital recovery factor based on 30-year life and 7% interest rate 
$80,6 00,0 0 0 Annualized incremental capital 

cost 
[$1,000, 000, 000 * 0. 080 6] 

389 Tons/y ear particulate matter 
emissions avoided 

[389 to ns p r opose d cas e – 0 tons air cooled 
conde nser c a se] 

$20 7,19 8 Dollars per ton i n cre m ental 
cost effective n ess 

Only accounts for incremental capital costs. 
Operating c o sts are also higher. [$ 80,60 0,00 0 / 
389] 

The s e cond level of control, installatio n of a cooling tower with 0.0005% dr ift elim inators, 
is propose d as BACT. 

The use of mechanical draft cooling towers is not selected because it d o es not decr ease 
emissions from the pr op osed BACT case, has un resolved tec hnical issues, and would be 
more expens i ve. 

The implem entation of a reduction in air vel ocity is not selected bec a use it does not 
decrease em issions from the prop ose d B ACT case, and would be more ex p e nsive. 

4.2.6 Step 5--Select BACT 

The most effective control option not eliminated in step 4 is proposed as BACT for the pollutant and 
emission unit under review. 

Consistent with the analysis present e d above, D o minion pr o poses the us e of natural draft 
cooling tower(s) with 0.0005% drift e liminators as BACT. 

The vendor, SPX Cooling Technologies, Inc. w ill utilize the TU-12 drift eliminator on this 
project. The drift guarant ee of 0.0005% is base d on extensive laboratory testing of the TU
12 drift eliminator. This t e sting was conducted by SPX using the HBIK methodology over a 
wide range of eliminato r velocities, water lo adings, and geometrical co nfigurations (i.e. 
spacing of t h e eliminators from the spray nozzl es). To eliminate any ef fects of ambient 
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contamination which could adversel y affect the t e st results, a rare element was ut ilize d in 
the chemical analysis which is used to calcu late the drift resul t s (Reference CTI-ATC-140). 
This is supp orted by the vend o r doc u m en tation attached in Appendix M.  

4.3 REVISED BACT ANALYSIS – Unit 3 DS /FF (PSD Permit Only) 

This revised BACT analysis follows the guid anc e in the Ne w Source Review Wor k shop 
Manual, Prevention of Significant Deteriorati on and Nonattainment Area Permitting, U SEPA 
Draft October 199 0 document (the Manual). Specific gu idance from that document is 
included in boxes below , followed by Brayton Point’s analysis based on the guidance.   

This analysis is specific to the federal PSD requirements (40 CFR 52.21).  Massachusetts 
BACT does not apply to the Unit 3 DS/FF Project as detailed in section 3.1 1 . 

4.3.1 BACT Applicability 

The BACT requirement applies to each individual new or modified affected emissions unit and pollutant 
emitting activity at which a net emissions increase would occur. Individual BACT determinations are 
performed for each pollutant subject to a PSD review emitted from the same emission unit. Consequently, 
the BACT determination must separately address, for each regulated pollutant with a significant emissions 
increase at the source, air pollution controls for each emissions unit or pollutant emitting activity subject to 
review. 

Brayton Point Stat ion Unit 3 is a modified affe cted emissions unit at which a net emissi ons 
increase wil l occur (baseline actual to proj ected actual) as a result of installing a Dry 
Scrubber and Fabric Filte r (DS/FF) syst em.   

This application treats the Unit 3 DS/FF projec t as a major modification to an existing PSD 
source for PM/PM10/PM2.5. Details of the PSD netting analysis are included in Appendix 
B. While “particulate ma tter” is lis ted as a regulat e d pollutant, EPA rescinded the national 
ambient air quality standard for particulate matte r in favor of a PM10 standa rd in 1987, and 
recent statutory an d re g u latory pro v isions impos e controls a nd limitations o n P M1 0 , not 
particulate matter. 

Particulate matter consists of two broad catego ries: filterable PM and con d ensable P M .  The 
original BACT analysis submitted with the Au gust 2008 PSD permit application noted t h at 
several recent PSD approvals limited BACT requirements to filterable PM only, and 
proposed a f ilterable-only BACT emission limit. Based on requests from the EPA and Mass 
DEP, this revised analysis addresses total partic ulate, filterable plus con d en sable.  The issu e 
of fil terable-only emission limits is di scusse d separately at the end of this analysis. 

PM2.5 is a s ubset of PM 10, there is very lim ited data on PM2.5 emission l i mits achieved in 
practice, and there is co nsiderable u n certaint y regarding P M2 . 5 test methods.  Most o f the 
filterable PM10 emissions will be 2.5 microns or smaller, and all of the condensable PM10 
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emissions are generally considere d 2.5 microns or smaller.  BACT techniques for P M2. 5 
control will be the same as for PM10 control. For all of these reasons, this application 
makes the conservative assumption t h at all PM10 emitted from Unit 3 is PM2.5. The BACT 
emission rates reviewed in this an alysis are for PM, PM10 and PM2.5. 

4.3.2 Step 1--Identify All Control Technologies 

The first step in a "top-down" analysis is to identify, for the emissions unit in question (the term "emissions 
unit" should be read to mean emissions unit, process or activity), all "available" control options. Available 
control options are those air pollution control technologies or techniques with a practical potential for 
application to the emissions unit and the regulated pollutant under evaluation. 

Available control options are: 

♦	 Fabric fil ter, specifically t wo varieties: 

•	 with felted b a gs 

•	 with coated bags 

♦	 Electrostatic precipitator, specifically t h ree varieties: 

•	 Wet electrostatic precipit ator 

•	 Dry electrostatic precipita tor 

•	 Membrane wet electrost atic precipita tor 

♦	 Fabric fil ter with wet ele ctrostatic precipitator in s e ries 

♦	 Electrostatic fabric f ilter 

♦	 Electro-catal ytic oxidation 

♦	 Wet scrubbe r 

♦	 Cyclone or multiclone collector 

♦	 Side stream separator 

To establish the baseline alternative emission ra te, Dominion has evaluated two alternati ves 
based o n Mass DEP input :   

•	 Realistic uncontrolled u p p er bo un d e m ission rate from the boiler.  For the BACT 
analysis the uncontrolled total PM rat e is 2.56 lb/MMBtu and the uncontrolled 
total PM10 r a te is 0.59 l b /MMBtu ba sed u p o n A P -42 factors and the coal ash 
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content from the 2 0 0 7 S ource Regist ration.  Tota l PM2.5 is assumed to b e th e 
same as total PM10. 

•	 Realistic upper bound emission rate entering t h e fabric filte r.  This addresses 
both the control associated with the existing ESPs and the additional load 
associated with the dry s c rubber (rea ction prod uc ts and u n rea c ted lime).  Th e 
lime will be 40 mes h , so lime particles w ill be about 420 mi crons in dia m eter. 
As such, the lime partic l e s would not c ontribute to particulate matter emission s 
because the particles wo uld not stay suspe nde d in the atmosp here.   

Therefore the baseline emission rates are based on unc ontro lled boiler emissions: 63,400 
tons/year total PM; 14,614 tons/year total PM10; and 14,61 4 tons/year total PM2.5. For 
simplicity, th e analyses discussed belo w use the 14 ,614 tons/ye a r baseline value. 

Air pollution control technologies and techniques include the application of production process or available 
methods, systems, and techniques, including fuel cleaning or treatment or innovative fuel combustion 
techniques for control of the affected pollutant.  

This project is a retrofit of post-combustion cont rols to an existing co al-fired boiler equipped 
with an existing dry ESP. Produ ction proce sses, fuel cleaning, and innovative fuel 
combustion techniqu es are not appr opriate fo r i n clusion because the boiler itself is not 
being modified. The Manual states “Histo ric a lly, EPA has not considered the BACT 
requireme nt as a means to redefine the design of the source when considering available 
control alter n atives.”   

In any event, Dominion is not aware of any m odifica tions to an existing pulverized coal 
boiler to limit particul ate formatio n.  Du ring normal oper a tion, Dominion inten d s to 
continue to operate the existing dry ESP upstrea m of the dry scrubber in order to collect fly 
ash that is p r ocessed in the on-site Ash Reducti on Process ( A RP).  The ARP prod uc es a 
prod uct use d for the re placement o f Portland cement in th e prod uction of concret e .  By 
utilizing fly ash as a replacement for Portla nd cement significant reductions in CO2 
emissions from the man u facturing of Portland cement is avoided. 

This includes technologies employed outside of the United States. 

The list includes technologies employed outside the United Stat es.  Dominion is unaware of 
technolo g ies employe d o u tside the United States that are not employ ed in side the United 
States. 

As discussed later, in some circumstances inherently lower-polluting processes are appropriate for 
consideration as available control alternatives. 

Again, this project is a retrofit of post-combustion controls t o an existing coal-fired boiler 
equipped with an existing dry ESP.  No changes are proposed to the coal-fired boiler itself. 
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In this c i rcumstance it is not appropriate to consider lower-po lluting processes as available 
control alter n atives. 

The control alternatives should include not only existing controls for the source category in question, but 
also (through technology transfer) controls applied to similar source categories and gas streams, and 
innovative control technologies. 

The source category in question is the retrofit of a dry scrubber to an existing pulverized 
coal fired b o iler equipped with an existin g dry ESP for air pollution control. Existing 
controls for t h e pulverized coal fired boiler s ource category are limi t ed to fa bric fil ters. 

Thro u gh technolo gy tra n sfer, contr o ls applied to similar source categ ories includ e wet 
electrostatic precipitators, dry electrostatic precipitators, wet scrubbers, cyclone or 
multiclone collectors, and side stream separato rs.  Each is listed by the EPA in its AP-42 
emission factor docum e n t 8 as particu l ate matter control techn o logies for b ituminous c o al 
combustion.  The use of a fabric fi lte r with a wet electrostatic precipitator in series is also 
control alternative available throug h technol o gy transfer from similar source categories. 

Innovative control tec hnolo g ies i n clude: m e mbrane w e t electrostatic precipitator, 
electrostatic fabric f ilter, and electro-catalytic oxidation. 

Technologies required under lowest achievable emission rate (LAER) determinations are available for 


BACT purposes and must also be included as control alternatives and usually represent the top alternative.
 

Brayton Poi n t has review ed th e E P A RACT/BACT/LAER Clearin g ho use a n d other online data 
sources w h ich include LAER deter m inations.  All applicable determinations have been 
included in this analysis and can be found in Appendix K. 

4.3.3 Step 2--Eliminate Technically Infeasible Options 

In the second step, the technical feasibility of the control options identified in step one is evaluated with 
respect to the source-specific (or emissions unit-specific) factors. 

Each identified control option is eval u ated with r e spect to emissions unit-specific fac t ors 
below. 

♦ Fabric fil ter, specifically t wo varieties: 

• with felted b ags:  technically feasible 

“ C ompilation of A i r Pol lutant E m ission Factors ” , Of fice o f Air Quality Plann i n g and Standards, US EPA (AP-4 2 ), 

Chapter 1 Section 1, 9 / 98, available at ht tp: //w ww.epa.gov/t t n / chief/ap42 /ch0 1/fina l/c01s01 . pdf 

2352/BP Plan App 1-9-09.doc 4-20 BACT Analysis 

8 

http://www.epa.gov/ttn/chief/ap42/ch01/final/c01s01.pdf


 

  

 

  

  

 
 

  

    

  

  

  

  

  

   

   

 

  

 

                                                 

  

January 200 9 Revision 

•	 with coated bags: technically feasible 

♦	 Electrostatic precipitator, specifically t h ree varieties: 

•	 Wet electrostatic precipit ator:  technically feasible 

•	 Dry electrostatic precipita tor:  technically feasible 

•	 Membrane wet electrostatic precipi t ator: technically infeasible based on 
engineering principles 

♦	 Fabric fil ter with wet ele ctrostatic precipitator in s e ries:  technically feasible 

♦	 Electrostatic fabric f ilter: technically infeasible based on engineering principles 

♦	 Electro-catal ytic oxidation:  technically infeasible based on engineering principles 

♦	 Wet scrubbe r:  technically feasible 

♦	 Cyclone or multiclone collector: technically feasible 

♦	 Side stream separator: technically feasible 

A demonstration of technical infeasibility should be clearly documented and should show, based on 
physical, chemical, and engineering principles, that technical difficulties would preclude the successful use 
of the control option on the emissions unit under review. Technically infeasible control options are then 
eliminated from further consideration in the BACT analysis. 

Clear documentation of technical difficul ties is demonstrated below for each techni cally 
infeasible control option: 

♦	 Membrane wet electrostatic preci p it ator . This i s an emergi ng technology that is not 
demonstrated-in-practice for this a pplica tion.  Ohio University researchers have 
performed industrial-scale tests of a wet electrostatic precipitator that uses 
polypr opyle ne mem b ran e s instead of metal to redu ce co rro sion an d imp r ove lo ng-term 
performance. No uti lity-sca le demons trations have been performed and the 
performance for PM2.5 control has n o t been eval u ated. 

♦	 El ectrostatic fabric filter . This is a n emerging te chnolo gy th at is not d e monstrated-in
practice for this application. The use of a combination of electrostatic precipitation and 
fabric fil trat i on has been tested on a cyclone bo iler firing subbitumino us coal 9 , and 

“Demonstration of a Full-Scale Retrofit of the A dvanced Hybrid Particula t e Co llect or Technology” (DOE/NETL

2007/1255, Feb ruary 2007) 
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similar technology is bein g markete d by GE En erg y 10 . The lack of operating experie nce 
would add significant uncertainty to the air pollution retrofit project, as would the need 
to coordinate its installation and ope ration with the dry scrubber. Also, it is not clear 
that this technolog y woul d provide an y em issions reduction b e y ond the pr op osed case. 

♦	 El ectro-catal ytic oxi d ation . This is a n emer ging t e chnol ogy that is not de monstrated-in
practice for this applicat ion.  Powerspan Corp or ation describes the Electro-Cata lytic 
Oxidation (ECO) process as a multi -pollutant control system consisting of an oxidation 
reactor followed by a n absorber a n d wet el ectrostatic preci p itator.  A demonstration 
project was cond ucted o n a slipstream of an Ohio coal boiler, funded in part by the 
Ohio Coal Developm ent Office and the Oh io Air Quality Developm ent Authority. 
Dominion d o es not co ns ider this emerging technology an acceptable alternative to the 
prop osed dr y scrub b er f o r SO2 c o n t rol, and it offers no ap parent adva ntages ov er 
traditional wet ESPs for particulate control. The technical c h allenges associated with 
scale-up of this emerging technology are significant. 

For example, in cases where the level of control in a permit is not expected to be achieved in practice (e.g., 
a source has received a permit but the project was cancelled, or every operating source at that permitted 
level has been physically unable to achieve compliance with the limit), and supporting documentation 
showing why such limits are not technically feasible is provided, the level of control (but not necessarily 
the technology) may be eliminated from further consideration. 

Brayton Poi nt has mad e a goo d faith effort t o compile appropriate information from 
available in formation sources (per EPA gu idance).  Infor mation sources considered 
included: 

♦	 EPA's RACT/ BACT /LAER Clearinghou se and Control Techn o lo gy Center  - Information 
from the Clearinghous e 11 is was included in Appen d ix K of the August 200 8 
application. For this revised BA CT anal ysis those data were revie w ed and t h e 
Clearinghouse was queried for projects listed since August 2008. Key identified 
facil ities are presented below; 

♦	 Best Available Control Technol ogy Guide line - South Coast Air Quality Manageme n t 
Distric t  - The Guideline 12 does n o t a ddress c o al fired bo ilers except to note that new 
coal fired boilers are not allowed; 

10 http://w ww.gep ower.com/prod _ serv/products /particulate_ma t ter/en/max9/ind ex.htm 

11 http://c fpub.epa . gov/rblc/ 

12 http: //aq m d.gov/ bact / BACT Gui d elines.ht m 
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♦	 Control tech nolog y ve nd ors - Thr oug h the biddin g proc ess, Br ayton P o int has collecte d 
indicative information from qualified cont rol technology vendors r egarding emission 
rates that can be guarant eed.  Thos e data are presented b e low ; 

♦	 Federal/State/Local new source re vie w permits and associate d inspectio n / performanc e 
test reports - a good faith effort to review permits available online foun d information as 
presente d be low; 

♦	 Environm ent a l consultants - Consultants at Epsilon Associates, Inc. reviewed availabl e 
information on current a nd past proje c ts; 

♦	 Technical jo urnals, repor ts and newsl e tters, air pollution control seminars - a review of 
papers p o ste d by th e Air and Waste Managem ent Association 13 , and a pa per posted on 
EPA’s website 14 ; and 

♦	 EPA's policy bulletin board - A review of the online OAR Policy and Guidance 15 

websites found no references to specific rece nt BACT emission limits or technologies for 
particulate matter from coal-fired power plants .  References were found related to the 
development and implementation of new s our ce performa nce standar d s for utility 
boilers u nde r 40 CFR 6 0 .  As discu ssed in Sect i on 3. 4 of Dominion’s August 2 0 0 8 
application, the Unit 3 DS/FF proje c t does not trigger any re quirements under 40 C F R 
60. I n any event, the particulate matter requi re ments in 40 CFR 60 S u bpart Da only 
apply to filte rable PM. 

From a r evi ew of th e d a ta sources listed above the c o mpar able project s are fou nd, as 
described in additional detail in Appe ndix K.  Key projects are summarized as follows: 

Directly Comparable: Retrofit of air pollution control devices on existing pulverized-coal 
fired boiler 

♦	 MidAmerican Louisa Station, Iowa : 200 6 permit for very co mparable station.  Louisa 
Station installed a spray dryer absorber an d fabric filter downstream of an existing dry 
electrostatic precipitator; this is the same arrange ment as is propose d for Brayton Poi nt 
Unit 3. Louisa Station received a perm it limiting PM 10 an d PM2.5 (to tal including 
conde nsable ) to 0.027 lb /MMBtu.  Co nstruction co mpleted in 2 007.  The i n formation is 

13 http :/ /secure.awma.org/onl in elibrary/AdvancedSearch.aspx , December, 2008. Search for “Coal” and “PM.” Eight 
specific papers were identif ied and reviewed. 

14 2005 paper with table o f p l ants & test me thods : ht tp: //ww w.ep a .gov/ttn /chief /conf erence/ei14/session9/andracsek.pdf 

15 http: //epa.gov/ t t n /oarpg/new.ht m l and ht tp:/ /ep a .gov/ttn /oarpg/ramain.ht ml . 
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from state permits identified online 16 , and fro m general knowle dge of Dominion 
engine ers. 

♦	 Crystal River Power Plant, Florida. May 200 7 P S D permit for addition of a flue gas 
desulfurization system and fabric fil t e r to an existing pulverized-coal fired boiler. This 
project met PSD BACT for several pollutants be cause it also in volved a modest increase 
in permitted heat capacit y .  PSD BACT for PM 10 i s determined to be 0.030 lb/MMBt u 
based on EPA Method 5 (fil terable only).  PM2. 5 is not specifica lly addressed.  The 
information is from state permits and from the RACT/BACT/LAER Clearinghouse. 
Construction is still under w ay as of December 18, 200 8. 17 

Technology Transfer: BACT for new pulverized-coal fired boiler 

♦	 The most re cent appr ov al on E P A’s Clearing hou se is Associated Electric Cooperative’ s 
Norborne Pl ant in Missouri.  The total PM10 limit is 0.0 18 lb/MMBt u (including 
conde nsable s); PM2.5 is not sp ecifically limited 18 . Construction has bee n delaye d 
indefinitely 19 , and emission limits are not demonstrated in practi ce. 

♦	 The seco nd most recent approval is the Am erican Municipa l Power Gen. Station in 
Ohio. Limit is 0.025 lb/MMBtu total PM10 (including co nde nsables), using a wet ESP. 
This facility has not yet been constructed, and its limits a re not demonstrated in 
practice. 

♦	 Third most recent approval is Dry Fork St ation, Wyoming. No condensable limit; te st 
only. This facility has not yet bee n construc ted, and its limits are not demonstrated in 
practice. 

♦	 Based on a r eview of state and fed e ra l perm its, and the 2 0 0 5 Andracsek p a per, Kansas 
City Light & Power's Ha wthorn 5 u n it was constructed in 20 0 1 , and has a total PM10 
limit of 0.018 lb/MMBtu (filterable & condensable ) limit since about 2001.  This is a PC 
boiler with SCR, dry FGD, and a fa bric fil te r, b u rning Pow d er River Ba sin (PRB) coal 
exclusively. Hawthorn 5 varies from Brayton Point 3 as this u n it is a new unit versus a 
retrofit unit a nd utilizes PRB co al versus bituminous coal.  

Technology Transfer: BACT for any new coal fired boiler: 

16 http: //aq48 .dnraq.state. i a.us :8 080/airpermit / e e plant.jsp ,  sele ct “ M idA m erican Louisa Generating sta tion , ” s e lect f ile 

“05a31p1.pdf” 

17 http ://www .progress-energy.com /aboutus /news/artic le.asp?id=20402 

18	 http: //w ww.epa . gov/region7/programs/artd/air / nsr/archi ves/2008/fina l permi t s/ aeci_norborne_final_psd_perm it.pd f 

19	 http://w ww.aeci.org/NR200803 03.aspx 
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♦	 The most re cent approv al on EPA’s RACT/B ACT/LAER Clearingh ouse is for Dominion’s 
Virginia City Hybrid E n ergy Ce nte r (CFB ).  It has a limit of 0.012 l b /MMBtu to tal 
PM10/PM2. 5 (including condensables), with a fall-back to 0.03 lb/ MMBtu if the 
emission limit can not be met. The PSD perm it states that PM2.5 compl i ance testing 
will not occur until a test method for PM2.5 has received fina l approval by the USEPA 
or the Virgi n ia Department of Environmen tal Quality. This facil ity has not yet been 
constructed, and its lim its are not demonstrated in practice. 

♦	 Spurlock Station Unit 4 is a mine-mouth CFB in Kentucky that also has 0.012 lb/MMBtu 
total PM/PM10 (including condensables). PM 2.5 is not limited by the permit.  Their 
sulfuric acid mist lim it is higher than t h eir c ondensable PM limit; this ra ises questions as 
to whether t h e condensa ble PM limit will be achieved in prac tice because H2SO4 mist 
is a subset of condensabl e particulate. This facility has not yet been c onstructed, and its 
limits are not demonstrated in practice 20 . 

♦	 Wolverine Power (CFB) has a Michigan draft approval out f o r pu blic comment with a 
limit of 0.026 total PM10 (incl uding condensables) .  PM2.5 is not limited by the permit. 
The applicant asserted t h at the tight er limi t s are for single-c oal-source plants, and ar e 
not demo nstrated in practice (specifically no ting t h at the Spurlock condensable PM limit 
is not backed by a vendor guarantee). Facility constructi on has not commenced, and its 
limits are not demonstrated in practice . 

♦	 In the equipment bidding process, Domi nion queried qualified equipment vendors on 
their ability to provide equipment with gu aranteed emission rates for total PM10 and 
PM2.5 (including con d e n sables).  Ba sed on th os e q u eries, a nd pen d ing selection of a 
technolo gy and ve ndor a s well as negotiation of final contract terms, the Unit 3 DS/F F 
could o b tain a guara n tee of 0. 025 lb/M M B tu total PM1 0 /PM2. 5 (includin g 
conde nsable s).  

Technical difficulties will prevent the installation of a f a bric filter achieving t o tal 
PM/PM 10/P M2.5 emission rates belo w 0.025 lb /MMBtu.  Do cumenta tion is as follows: 

♦	 Complicated engineering associated with a retrofit offer constraints not found at 
greenfield sites. In particular, conden sable particulate is a complicated combination of 
organic material, acid gases, and salts; th e control of condensable particulate often 
involves a holistic approach across the combustion unit and its entire a i r pollution 
control train. That front-to-back pollution cont rol strategy is not available for a pollution 
control retrofit project wh ere the com bustion equipment is already in-place. 

20 Per the compan y website a t ht t p ://w ww.ekpc.c o m/spurlock.h t m l , Spurlock U nit 4 is scheduled to begin ope ration in 

2009. 
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♦	 Brayton Poi nt receives fu el from mult iple s ources.  Single-fuel-source plants can design 
more precis ely to the f u el being us ed, and ac hieve lower l i mits than are achievabl e 
across a range of fuels. Also, plants firing exclusively PRB coal can a c hieve lowe r 
PM/PM 10/P M 2.5 emission limits because of th e unique characteristics of th at fuel. 

♦	 Continued c oncerns with test methods for con d ensable pa rticulate matter make it 
difficult to commit to consis tently achieving emi ssion rates below 0.025 pounds per 
million Btu in practice. Test errors, positive bias, general test variability, and lack of 
experience with test methods are technical difficulties that make it more difficult to 
commit to a lower emis sion limit. Due to the tes t method li mitations, th e fabric filte r 
vendors Dominion has queried will not pr ovide a guarantee for PM2.5 emissions. 

Based o n th e docum ent a tion provid ed abo ve, fa bric fil trat ion with a tota l PM/PM10/PM2.5 
emission limit below 0 . 025 lb/MM B tu is not e x pected t o be achiev e d in practice for a 
retrofit of a pulverized coal boiler, and ther e are technical difficult i es and engineering 
principles why an emission limit bel o w 0.025 lb /MMBtu is not technically feasible for a 
fabric filter retrofit of a pulverized coal boile r.  Therefore, the level of control of total 
PM/PM 10/P M2.5 below 0.025 lb/M MBtu is technically infeasible.  The technolo gy of fabric 
filtr ation remains technically feasible. 

4.3.4 Step 3--Rank Remaining Control Technologies By Control Effectiveness 

In step 3, all remaining control alternatives not eliminated in step 2 are ranked and then listed in order of 
over all control effectiveness for the pollutant under review, with the most effective control alternative at 
the top. A list should be prepared for each pollutant and for each emissions unit (or grouping of similar 
units) subject to a BACT analysis. The list should present the array of control technology alternatives and 
should include the following types of information: 

•	 control efficiencies (percent pollutant removed); 
•	 expected emission rate (tons per year, pounds per hour); 
•	 expected emissions reduction (tons per year); 
•	 economic impacts (cost effectiveness); 
•	 environmental impacts (includes any significant or unusual other media impacts (e.g., water or solid 

waste), and, at a minimum, the impact of each control alternative on emissions of toxic or hazardous 
air contaminants); 

•	 energy impacts. 
The remaini n g control t e chnol ogies are ranked a nd listed in order of co n t rol effectiveness 
for PM/PM10/PM2.5 below, with the most e ffecti ve control alternative at t h e top: 

1.	 Fabric Filter with wet ele ctrostatic precipitator in s e ries 

2.	 Fabric filter with felted b a gs (propose d case) 

3.	 Fabric fil ter with coated bags 

4.	 Wet electrostatic precipit ator 
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5. Dry electrostatic precipita tor 

6. Wet scrubbe r 

7. Cyclone or multiclone collector 

8. Side stream separator 
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4. 3.4.1 Fabric Filter with wet electrostatic precipitator in seri es 

Control effici e ncies 
(percent pollutant 
removed) 

98% from baseline (total PM10/PM2. 5 ). This assumes 
that the wet electrostatic precipitator i s able to reduce 
emissions of total PM/PM10/PM 2.5 from 0.02 5 
lb/MMBtu to some lower number (a 60% reduction to 
0.010 is assu med here).  This level of control may not 
be technically feasible because as exhaust gas 
concentrations approach zero, the ability of a control 
device to reduce emissions further is l i mited.   

Expecte d em ission rate 
(tons per yea r, pounds p e r 
hour) 

248 tons per year, 57 po unds p e r ho ur. The emission 
rate used for this analysis is not demonstrated in 
practice. 

Expecte d em issions 
reduction (to ns per year) 

14,36 6 tons per year red u ction from the baseline case 
(total PM10/PM2.5). 37 2 tons per ye ar reduction from 
the prop ose d case. 

Econo mic impacts Adding a wet ESP in series would invo lve costs well 
above what is cost-effect i ve, as demonstrated in Step 4 
below. 

Environm ent a l impacts 
(includes any significant or 
unus ual othe r media 
impacts (e.g. , water or sol i d 
waste), and, at a minimu m, 
the impact of each control 
alternative on emissions of 
toxic or hazardous air 
contaminants) 

Adding a wet ESP in series would require additional 
land area. Space constraints, coastal, and floodpla i n 
issues are possible. Because the wet ESP would add 
some additional back pressure on the system, and 
would add a dditional ho use electric load (see ene r gy 
impacts below), use of a wet ESP in series would 
increase the rates of other pollutants fr om Brayton 
Point Station on pou nds pe r megawatt-hour basis. 
This increase would include criteria p o llutants, toxic 
or hazardo u s air contaminants, and carbon dio x id e.  
The wet ESP could have a dditional noise impacts.  A 
wet electrost a tic precipita tor would also add an 
additional water use to the project. 

Energ y impacts A wet ESP would use more energy tha n the baseline 
and pro pose d cases. Based on E P A OAQPS 
calculations, approximately 190 kW additional energy 
is needed. Vendor infor m ation to-date indicates the 
energ y impacts could be much higher than the EPA 
OAQPS calculations. 
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4. 3.4.2 Fabric fil ter with felted bags (proposed case) 

Control effici e ncies (percent 
pollutant removed) 

96% reduction from baseline case (tot a l 
PM10/PM2. 5 ). 

Expecte d em ission rate (tons per 
year, poun ds per hour) 

619 tons per year, 141 p oun ds per h our  

Expecte d em issions reduc tion 
(tons per yea r) 

13,99 4 tons per year red u ction from the 
baseline case (total PM10/PM2.5). 

Econo mic impacts The pr opos e d fabric filter is part of the overall 
cost of the D S /FF project and will be 
significantly more costly than the baseline case. 
Approximate installed cos t for the fabri c fil ter 
portion of the Project is $50 million. 

Environm ent a l impacts (includes 
any significant or unusua l other 
media impacts (e.g., wate r or 
solid waste), and, at a mi nimum, 
the impact of each control 
alternative on emissions of toxic 
or hazardo u s air contaminants) 

No specific environment a l impacts relative to 
the baseline case. The fa bric fil ter col l ects dry 
reaction byp r oducts, a portion of which is 
recycled back to the DS system. 

Energy impacts Additional energy impact s relative to t h e 
baseline case, associated with f ilter cl eaning and 
system back-pressure. Approximate additional 
power cons u m ption cost is $850,0 00 per year. 
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4. 3.4.3 Fabric fil ter with coated bags 

Control effici e ncies (percent 
pollutant removed) 

95% reduction from baseline case (est imated,  
total PM10/P M 2.5) 

Expecte d em ission rate (tons per 
year, poun ds per hour) 

669 tons per year, 153 p oun ds per h our  

Expecte d em issions reduc tion 
(tons per yea r) 

13,94 5 tons per year red u ction from the 
baseline case (total PM10/PM2.5). 50 ton per 
year increase from the propos ed case. 

Economic i mpacts Relative to t h e use of felted bags, coated bags 
have a highe r per-bag capital cost wh ich can be 
offset by having a smaller baghouse, and lower 
operating costs (ash sl ides off the coat ed bags 
providing a lower pressur e drop an d allowing a 
higher air-to-cloth ratio). 

Environm ent a l impacts (includes No specific environment a l impacts relative to 
any significant or unusua l other the baseline case. Felted and membrane bags 
media impacts (e.g., wate r or can generally achieve ve ry similar levels of 
solid waste), and, at a mi nimum, control. Relative to the propose d case , for 
the impact of each control similarly -designed system s expected c ontrol of 
alternative on emissions of toxic conde nsable particulate is reduced. Also, 
or hazardo u s air contaminants) because there is less f ilter cake, there i s less 

opportunity for the filter c a ke to act as an 
additional reaction site fo r multi-pollu tant 
emissions control. The coated filter b ags 
therefore would be ex pec t ed to have slightly 
higher emissions of criter i a pollutants, toxic or 
hazardo u s air contaminants than the prop osed 
case. 

Energy impacts Slightly higher energy impacts relativ e to the 
baseline case. Slightly l o wer energy impacts 
relative to th e proposed case (reduced operating 
pressure drop and less effort necessary to 
remove filter cake). 
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4. 3.4.4 Wet electrostatic precipitator 

Control effici e ncies (percent 
pollutant removed) 

95% reduction from baseline case (est imated, 
total PM10/P M 2.5) 

Expecte d em ission rate (tons per 
year, poun ds per hour) 

669 tons per year, 153 p oun ds per h our  

Expecte d em issions reduc tion 
(tons per yea r) 

13,94 5 tons per year red u ction from the 
baseline case (total PM10/PM2.5). 50 ton per 
year increase from the propos ed case. 

Economic impacts Additional costs are expected because a wet 
electrostatic precipitator i s not general ly 
installed downstream of a dry scrubb er, and the 
system would have significant engine ering 
challenges. Raw materia l costs woul d increase 
because ther e would not be a clear opportunity 
to recycle the lime reagent back into the dry 
scrubber. 

Environm ent a l impacts (includes Relative to t h e proposed case, expected control 
any significant or unusua l other of conde nsa b le particulate is reduced .  Also, 
media impacts (e.g., wate r or because there is no fil ter cake, there is reduced 
solid waste), and, at a mi nimum, opportunity for the control device to act as an 
the impact of each control additional reaction site fo r multi-pollu tant 
alternative on emissions of toxic emissions control. The use of a wet e l ectrostatic 
or hazardo u s air contaminants) precipitator would be e x p ected to ha ve higher 

emissions of criteria pollu tants, toxic o r 
hazardo u s air contaminants than the prop osed 
case. A wet electrostatic precipitator would also 
add an additional water use to the project. 

Energ y impacts Higher ener gy impacts relative to the baseline 
and proposed cases because of the electricity 
needed to charge the electrostatic precipitator. 
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4. 3.4.5 Dry electrostatic precipitator 

Control effici e ncies (percent 
pollutant removed) 

93% reduction from baseline case (est imated, 
total PM10/P M 2.5) 

Expecte d em ission rate (tons per 
year, poun ds per hour) 

991 tons per year, 226 p oun ds per h our  

Expecte d em issions reduc tion 
(tons per yea r) 

13,94 3 tons per year red u ction from the 
baseline case (total PM10/PM2.5). 372 ton per 
year increase from the propos ed case. 

Econo mic impacts Additional costs are expe c ted because a dry 
electrostatic precipitator i s not general ly 
installed downstream of a dry scrubb er, and the 
system would have significant engine ering 
challenges. 

Environm ent a l impacts (includes Relative to t h e proposed case, expected control 
any significant or unusua l other of conde nsa b le particulate is reduced .  Also, 
media impacts (e.g., wate r or because there is no fil ter cake, there is reduced 
solid waste), and, at a mi nimum, opportunity for the control device to act as an 
the impact of each control additional reaction site fo r multi-pollu tant 
alternative on emissions of toxic emissions co ntrol.  The use of a dry electrostatic 
or hazardo u s air contaminants) precipitator would be e x p ected to ha ve higher 

emissions of criteria pollu tants, toxic o r 
hazardo u s air contaminants than the prop osed 
case. 

Energ y impacts Higher ener gy impacts relative to the baseline 
and proposed cases because of the electricity 
needed to charge the electrostatic precipitator. 
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4. 3.4.6 Wet Scrubber, Cyclone or Multiclone Collect or, Si de Stream Separator 

Each of these options is exp ected to have significantly lowe r control efficiency than the 
prop osed ca se.  For e x a m ple, based on th e E P A AP-42 emis sion factor d o cume nt at table 
1.1-6, a fab r ic filter is 30 times b e tter than a scrubber a n d 10 0 time s better tha n a 
multiclone collector for r e moving filt erable particulate.   

Because thes e technologi es are unlike l y to achieve top-level e m ission rates and do not offer 
significant o t her economic, energy, or envi ronmental benefits they are not considered 
further. 

4.3.5 Step 4--Evaluate Most Effective Controls And Document Results 

After the identification of available and technically feasible control technology options, the energy, 
environmental, and economic impacts are considered to arrive at the final level of control. At this point the 
analysis presents the associated impacts of the control option in the listing. For each option the applicant is 
responsible for presenting an objective evaluation of each impact. Both beneficial and adverse impacts 
should be discussed and, where possible, quantified. In general, the BACT analysis should focus on the 
direct impact of the control alternative. 

The top leve l of control, installation of a we t ele c trostatic precipitator downstream of the 
fabric filter, is a poor alternative due to its greater cost, greater size (potentially posing spa c e 
constraints), greater noise and greater dimini shment of plant power generation capacity.   

Appendix B provides an economic impact analysis using EPA Office of Air Quality 
Standards Control Cost Manual pro c edures that documents that the incremental cost for 
addition of a wet electrostatic precipitator is $6 8,249 per t on of PM 10 /PM2.5 rem o ved. 
This is not cost effective. This i n cremental cost is appropriate for this BACT anal ysis 
because it is evaluating t w o control devices with a similar level of control (98% v e rsus 96% 
reduction from baseline). 

The seco nd level of control, installation of a fa bric filter with felted bags, is propose d as 
BACT. This technolo g y can meet a n emission r a te lower than what is demo nstrated in 
practice for comparable projects (retrofit of air pollution control on existing pulverized coal 
boiler), and can aid in m u lti-pollutant emissions control. 
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4.3.6 Step 5--Select BACT 

The most effective control option not eliminated in step 4 is proposed as BACT for the pollutant and 
emission unit under review. 

Consistent with the analysis presented above, Dominion proposes the use of a fabric filter 
with felted bags, achiev i ng a total PM/PM1 0/PM 2.5 emission rate of 0.025 lb/MM B tu as 
BACT. 

Compliance demonstration is prop o s ed to be t h roug h the sum of the results using the 
following test methods, or alternative methods pr oposed by Dominion and accepted by the 
EPA or Mass DEP: 

♦	 Other Test Metho d 2 7 (OTM 27) Determinin g PM 10 an d PM 2.5 E m issions fro m 
Stationary So urces; and 

♦	 Other Test Metho d 28 (OTM 28) Dr y Impinger Metho d for Determining Condensa b le 
Particulate Emissions from Stationary Sources. 

These test methods were p ublished A u gust 2 0 0 8 , and a r e available at 
http://www.epa.gov/ttn /emc/prelim.html . 

4.3.7 Startup, Shutdown and Malfunction BACT 

Particulate e missions are minimized to the ext en t feasible during startup, shutdown, and 
malfunction. The mag n itude of the emissions d e pen d s o n the nature a n d duration o f the 
transient condition. It is the objective of Brayto n Point Station to safely and quickly b r ing 
the boiler up to normal operating temperature so that the boiler can start to productively 
generate stea m. It is also the objective to have as fe w startups, shutdow ns, a nd malfuncti ons 
as possible. 

Startup will begin when the operator activates the first gas igniter or first warm-up oil gun 
and startup will be considered complete onc e t h e unit is at minimum load and normal 
oxyg en le vel s.  Shut dow n operations begi n when the operator takes the first pulverizer out 
of service for the purpose of taking the unit o ff line and the unit shut down will be compl e te 
when all fuel burning has been terminated in the boiler. 

The fabric filter is not bypassed during startup and shutdown, and provides effective control 
throug hout startup, shutdown, and malfunction processes. Other portions of the air 
pollution control system (e.g. the exi sting elec trostatic precipitators) are br ought online as 
soon as they can provide effective co ntrol.  Boiler operation d u ring startup, shutdown, and 
malfunction is controlled to minimize particulat e formation to the ex tent feasible while 
protecting the equipment .  As such, Unit 3 sh ould meet the full load mass emission limits 
(poun ds per hour) durin g startup and shutdow n.   
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The prop ose d BACT for particulate emissions dur ing startup, shutdow n, an d malfunction is 
to use the f a bric fil ter (i .e., do not bypass the f abric fil ter), and reasonable practices to 
minimize pa rticulate emissions from t h e b o iler du ring startup, shutdow n, a nd malfuncti on 
including implementation of certain s p ecifie d work practices t o minimize emissions. 

If neede d , an alternate approach that l i mits th e amount of particulate emissions in lb/hr ( 141 
lb/hr total PM/PM1 0/PM 2.5) rather than in lb/MMBtu, is propose d as a numerical BACT 
limit for periods of startup and shutd o w n. 

4.3.8 Regarding Filterable Particulate 

Filterable PM10/PM2.5 is a subset of PM10 a nd PM2.5, the pollutants for which BA CT is 
addressed in this analysis. Step 1 (identify all control technologies ) and Step 2 (eliminat e 
technically infeasible options) have the same results for filt erable PM10/PM2.5 as total 
PM1 0 /PM2. 5 .  For Step 3 (rank r e maining co n t rol technol ogies b y co ntrol effectiveness), 
fabric fil ters with felted and coated bags have approximately equivalent control efficiencies 
depe ndin g o n oth e r d e sign paramete rs.  For St ep 4 (evaluate most effective controls and 
document results), a wet ESP in series is not co st -e ffective for filterable par ticulate cont rol. 
In Step 5 (Select BACT) f abric fi ltrat ion is selected as BACT. 

Regardin g filterable-only PM1 0 and P M2.5, based on follow-up discussion s with vendor s 
(and p e ndi n g final contr act negotiations a n d de sign) an emission rate of 0.010 lb/MMBtu 
could be ac hievable wit h the c u rren t propos ed equipm ent.  This is a re duction fro m the 
0.015 lb/M MBtu pro p o s ed as BACT in the August 200 8 a pplication and woul d b e tested 
using OTM 27 as discus sed abo ve, or EPA Met hod 2 01 or 201a or alte rnative methods 
proposed by Dominion and accepted by the EPA or Mass DEP. 

To the extent that total fi lterable PM remain s a regulated pollutant, Dominion requests an 
emission limit of 0.010 lb/MMBtu, tested usin g E P A Method 5 or 5b. This reflects BACT 
using the same method o l ogies discusse d elsewhere in this anal ysis.   
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4.3.9 Summary 

Based on the analysis presented here, Dominion proposes as BACT: a total 
PM/PM10/PM2.5 emission limit of 0.025 lb/MMBtu, and a filterable PM10/PM2.5 emission 
limit of 0.010 lb/MMBtu.  These proposed limits are lower than what has been achieved in 
practice for similar retrofit projects.  

Dominion will make every effort to ensure that the Unit 3 DS/FF project will achieve 
compliance with the filterable PM10/PM2.5 limit of 0.010 lb/MMBtu.  The DS/FF will be 
designed to meet the 0.010 lb/MMBtu limit and Dominion will have contractual 
requirements that will require the selected vendor to meet this limit. The contractual 
language will have penalties and contractual make good clauses that will require the 
selected vendor to make good on the 0.010 lb/MMBtu limit and take actions up to the value 
of the contract. 

However, because the filterable PM10/PM2.5 limit is unique for a retrofit project of this 
type, there is a possibility that despite all efforts compliance may not be achievable. If 
Brayton Point is not able to achieve compliance with the filterable PM/PM10/PM2.5 limit of 
0.010 lb/MMBtu during the compliance testing, Dominion requests that the filterable 
PM/PM10/PM2.5 limit be increased to a value of 0.012 lb/MMBtu.   
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5.0 A I R QUALITY DISPER SION MODELING 


5.1 Overview 

The E P A Guideline on Air Quality Models (EPA, 2005) recommends that an air q u ality 
dispersion m odeling a n alysis be p e rfo r med to a ssess the pollutant impact in the vicinity of 
the Project. Air quality dispersion modeling wa s used to document that Project emissi ons 
will not cause or contribute to any violation of applicable ambient air quality standards. 
Methods and results are p r esented in this Section. 

Brayton Poi nt submitted modeling protocols to the EPA and Mass DEP on February 28, 
200 8.  Mass DEP issued a n approval o n May 5, 20 08. 

5.2 Ambient Air Quality Standards 

The E P A has developed NAAQS for six criteria pollutants, discussed in Section 3.1. Of 
these, Mass DEP requires ambient air quality m odeling for direct emissions of NO2, SO2, 
PM10, PM2. 5, and CO.  These state and federal ambient air quality standards are listed in 
Table 3-1. 

The NAAQS consist of primary and secondary st an dards.  Primary standard s are inte nde d t o 
protect hum an health.  Secon dary standards are intende d to protect publ ic welfare from 
know n or anticipated adverse effects a ssociated with the presen ce of air pollutants, such as 
damage to property or v egetation.  NAAQS ha ve been deve loped for va rious durations of 
exposure. Generally, the NAAQS for short-term periods (24 hours or less) refer t o limits 
that generally cannot b e excee ded for exposu r es average d over 3 months or longe r 
(typically 1 y e ar). 

5.3 Land Use Analysis 

The Project site is in the Tow n of Somers et, Massachuset ts on Brayton Point at the 
confluence of the Lee Riv e r and the Taunton River .  Figure 5-1 presents the USGS map with 
a 3-kilometer radius around the Pro j ect shown.  The area surroun ding the Project site 
includes wat e r, a mix of industrial, commercia l, urban a nd s ubur ban resi dential land uses. 
Somerset is located in Bristol County in th e sou t heastern pa rt of the Co mmonwealt h of 
Massachuset ts.  The site l i es approximately tw o mil e s west of th e city of Fal l River. 

5.3.1 Urban/Rural Analysis 

The USG S topograp h ic quadran gle maps in the vicinity of the Proje c t were used t o 
determine w h ether th e la nd-use patte rn in the en virons of t h e Project is u r ban or rural for 
modeling p u r poses.  The EPA recomm ende d proce dure in Revision to the Guideline on Air 
Quality Models (EPA, 20 05) was followed to det e rmine ur ban/rural classification usin g th e 
Auer (19 78) land us e te chniqu e.  T h e land use within the total area circumscribed by a 
3 km radius circle around the facility has been cl assified using the meteor ological land use 
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typing scheme shown i n Ta ble 5-1.  If the la nd use types I1, I2, C1, R2 a nd R3 account for 
50 percent or more of the area, then urba n dispersion c o efficients should be used. 
Otherwise, rural dispersion coefficients shoul d be used in the modeling analysis. 

Table 5-1 Identificatio n and Classif i cation of La nd Use 

Ty pe Use and Structures Vegetati o n 

I1 Heavy Industr ial 
Major chemic al, steel and fabrication industries; 
generally 3-5 story building s , flat roofs 

Grass and tree growth extre mely rare;  
<5% vegetation 

I2 Light-Moderat e Industrial 
Rail yards, truck depots, warehouses, ind u strial parks, minor 
fabrications; g enerally 1-3 st ory buildi n gs, flat roofs 

Very limited grass, trees almost absent; 
<5% vegetation 

C1 Commercial 
Office and apartment buildi n gs, hotels; >10 story heights, flat 
roofs 

Limited grass and trees;  
< 15% vegetation 

R1 Common Residential 
Single family dwellings with normal easements; generally one 
story, pitched roof structures ; frequent d r iv eways 

Abundant gra ss lawns and light-moderately 
wooded; 
>70% vegetation 

R2 Compact Re si dential 
Single, some multiple, fami ly dwellings with close spacing; 
generally <2 story, pitched roof structures ; garages (via alley), 
no driveways 

Limited lawn sizes and sha d e trees; 
< 30% vegetation 

R3 Compact Re si dential 
Old multi-family dwellings with close (<2m) lateral separation; 
generally 2 story, flat roof structures; gara ges (via alley) and 
ashpits, no dri veways 

Limited lawn sizes, old esta blished shade 
trees; 
< 35% vegetation 

R4 Estate Residen tial 
Expansive family dwellings on multi-acre tracts 

Abundant gra ss lawns and lightly wooded ; 
> 95% vegetation 

A1 Metropolitan Natural 
Major municipal, state or fe deral parks, g o lf courses, cemeteries, 
campuses, occasional single story structu r es 

Nearly total gr ass and lightly wooded; 
> 95% vegetation 

A2 Agricultural Rural Local crops (e.g.,corn, soybean); 
> 95% vegetation 

A3 Undeveloped 
Uncultivated; wasteland 

Mostly wild grasses and weeds, lightly 
wooded; 
> 90% vegetation 

A4 Undeveloped Rural Heavily wooded; 
> 95% vegetation 

A5 Water Surface s 
Rivers, lakes 

The land us e analysis u s ed th e US GS map sha d ing tec hniq u e to d e fine urba n land uses. 
Figure 5-1 s hows the 3-kilometer radius arou nd the Project . The remai n ing areas are 
designated as rural.  The results of th e analys is in dicate that g reater than 50 percent of the 
land around the facility is classif i ed as rura l.  Therefore, rural dispersion coefficients are 
used in the air quality modeling analysis. Thi s determinat ion is consi stent with prior 
modeling an alyses performed for Bray ton Point Station. 
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5.4 Topography 

The top o gra phy at and immediately adjacent to t h e Project site is rela tive l y fla t, whi l e the 
surroun ding area, other t h an th e wate r bodies, t h e terrain is irregular, reach ing an elevat i on 
of just over 300 feet. The ba se elevation of the cooling to w e rs will be approximatel y 32 
feet (9.75 meters) above mean sea level (amsl) .  

The terrain within 10 km of the Project site doe s not rise a b ove th e heig ht of the co oling 
tower(s) [500 feet (152.4 meters) amsl]. The highest terrain in the modeling domain ha s an 
elevation of approximate l y 30 6 feet ( 93 m e ters) a nd is located to the sout h of the site at a 
distance of approximate l y 6,500 me ters away .  A portion of the USGS topo graphic map, 
including the site location depicting t e rrain in th e vicinity of t h e prop osed site, is sho w n i n 
Figure 5-1. 

5.5 Meteorologica l Data for Dispersion Modeling 

The regiona l meteorology in Some rset is be st approximated with meteorological data 
collected by the National Weather Service (NWS ) station at T F Green Airport in Warwick, 
Rho d e Islan d .  TF Gree n Airport, located just south of Pr o v idence, is approximate l y 11 
miles to the west of the Project site a t an el evation of 58 feet amsl (17.7 meters).  There is 
another NW S surface ob servation sta tion close b y in N e w Bedford, MA. New Bedf ord is 
approximate l y 12.5 miles to the east-southeast of Brayton Poin t.  New Bedf ord is very c l ose 
to the ocean, and Brayton Point is not located along the open ocean; rather it is i n land 
along the Mt Hope Bay.  Both the Pro j ect site and TF Gree n Airport locations are in a v e ry 
similar setting, i.e., near Mount Ho pe Bay, an d a similar distance away from the ope n 
ocean. Th erefore the TF Gre e n surface ob servations a r e repres ent a tive of similar 
topograp h ic influences th at affect the Brayton P o in t location. 

While limit ed on-site meteorologi cal data was available from 10-meter and 50-meter 
stations, ins u fficient dat a was availa ble to perform an air quality modeling analysis. The 
data was not collected wi th the intention of performing air quality dispersion modeling, and 
has not been validated or formatted fo r that use. 

The TF Gr e e n surface d a ta was pro c essed alo n g with five years of co n c urrent u p p e r air 
soun ding da ta from the NWS station in Chat ham, Massachusetts.  The Chatham station is 
located appr oximately 61 miles to the east of Brayton Point. The Gray, Maine upp e r air 
station is an alternative site frequent ly used for projects in New Englan d that are not near 
the coastline. Gray is lo cated approximately 20 miles north of Portland, ME, at an in land 
location. For this project, the more repr ese n tative choice for upper air sounding s i s 
Chatham, which is close r and re pres ents the marine/land influence in the atmosphere that 
would be m o re typical at Brayton Poi nt than the soundings from an inland station. 

The use of Provide n ce ( W arwick, RI) surface ob servations w ith Chatham, MA up per air 
soundings were consistent with prior air quality dispersion modeling performed for the 
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Brayton P o in t Station.  The upper air and surf ace files have bee n obtained from the Natio nal 
Climat ic Dat a Center and processed with the AERME T meteo r ological pro c essing pro g ram, 
which is part of the AERMOD modeling system .  Five years (200 2, 20 04-200 7) of ho urly 
surface data collected at the TF Gr een Ai rport station were used, whic h include d wind 
speed a nd direction, temperature, cloud co ver and ceiling hei g ht.  The 2002, 2004-2007 
years were used because they were t h e most re c e nt years with a sufficient amount of data 
available for regulatory p u rposes (gr e ater than 90 %). The year 200 3 was fo und to have less 
than the required 90 percent available data for modeling. Therefore, followi ng regulatory 
procedures, the years 2002, 200 4-2007 were used in this air quality modeling analysis. 
Table 5-2 lists the assumptions made in the processing of the data in AERMET. 

T a ble 5-2 AE RM ET Pr oces sing Assum p tions 

Pa rameter Values Used 

QA Value s (S urface and Upper Air) Default 

Randomizing Parameter Randomize W ind Directions 

Surface Chara cteristic Frequency Seasonal 

Wind Sector Sector 1: 0 - 110 degrees 
Sector 2: 110 - 360 degrees 

Land-Use Category Rural 

Anemometer Height 6.1 meters 

The AE RSU R FACE pro g ram, a tool provide d b y EPA, was used to as sess the sur f ace 
characteristics near the meteorol ogical obs erva tion site. Ta ble 5-3 sh o w s the seas onal 
albedo, Bow e n ratio and surface roughness deriv e d from each land use c a tegory in e ach 
wind sector in the vicinity of the meteorol ogi cal station, T.F. Green Airport, Warwick 
Rho d e Island. The land use pattern in the area around the airport appeared to be mor e 
urban to t h e northeast than the rest of the su rrounding area, so two sectors were modeled. 
The two sectors chos en were from 0 to 11 0 de gre e s (Sector 1) and from1 1 0 to 36 0 d egr ee s 
(Sector 2). AERSURFACE was run for the Winter, Spring, Summer a nd Fall sea sons. 
AERSURFACE uses a 10 km d o main t o d e termine the albe do a nd Bow e n ra tio values to b e 
input to AE RME T .  The surface rou g hness is b a sed on the region within 1 km o f the 
observation site. The values for albedo, Bowe n ratio and surface rough n e ss produce d by 
AERSURFACE were used in the AERM ET Stage 3 pr ocessing of the meteorol ogical data. 

Figure 5-2 is a USGS ma p that sh ows the lan d us e within a 10 by 10 km grid center e d on 
the T. F. Green Airport meteorological station. 
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Table 5-3 Surface Characteristics D e ri ved from AERSURFACE 

Season Sector Albedo Bowen Ratio Surface Roughness 

Winter 1 0.38 0.39 0.028 

Winter 2 0.38 0.39 0.028 

Spring 1 0.15 0.52 0.051 

Spring 2 0.15 0.52 0.051 

Summer 1 0.15 0.49 0.060 

Summer 2 0.15 0.49 0.059 

Fall 1 0.15 0.63 0.052 

Fall 2 0.15 0.63 0.051 

Annual frequency distributions of the winds (w ind roses) were plotted for each of the 
processe d m e teorological data sets. Wind ros e p l ots depict incorporate t h e freq uenc y of 
occurrence of winds categorize d by 16 wind di re ction sectors and wind speed. T h e a nnual 
wind roses a r e presente d in Appen d ix F.  Winds were most freque nt from the southw e st in 
200 2, from t h e northwes t in 20 04 an d co nsiste ntly frequent from th e West-Northwest for 
the years 20 05-20 07.  

5.6 Background A i r Quality Da ta 

To estimate backgr ound pollutant levels re pr es entative of the area, the m o st recent 
monitoring v a lues were obtained from the following EPA web s ite.  Data for 2005 thro ug h 
200 7 were acquired from http://www . e pa.gov/air/data/ . 

Background concentrations were determined fr om the closest available monitoring stations 
to the Brayton Point facility.  A summary of the background air quality concentrations are 
presente d in Table 5-4.   

The closest PM1 0 mo nitor is located at 21 2 Prairie Avenu e in Provide n ce, RI, 
approximately 13 miles t o the west-northwest of the Pr oject. For the 24-hour average PM10, 
the 4 th highe s t 24-ho ur a verage highe s t PM1 0 co n c entrations measured ov er the thr ee most 
recent years of monitoring were selec t ed as the re presentative background value. F o r the 
annual avera ge PM1 0 ba ckgrou nd co ncentration, the highest y e arly observ a tion was used.   

There is a P M2.5 m onito ring station at 659 Glo b e Street in Fall River, appr o x imately 2 miles 
west of Bray ton Point.  F o r the 24-ho ur average P M2.5, the 9 8 th percentile 24-hour average 
values were averaged fr om the thre e most rece nt years of monitoring. The backgr oun d 
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annual avera ge PM 2.5 is the average of the yearly observation from the three most recent 
years. 

Backgro u n d concentrations for eac h year for CO were taken from a bout 1 2 .5 miles 
northwest from the Brayton Point facility at the CO monitoring station at Francis School at 
64 Bo urne Avenue in E a st Providen ce, RI.  Each year, the second hig h est CO valu es for 
each of th e three year s (200 5-20 0 7 ) were us ed to find the back gro und level. The 
backgro und level was ch osen by taki ng the high e s t second-hi gh valu e tha t occurred w ithin 
the three yea rs selected (2005-2 0 0 7 ).  

As with PM2.5, the Fall River, MA stat ion was ch osen at 659 Globe Street f o r SO2.  For the 
short-term averages the second maximum fo r each year was chosen and the maxi mum 
annual meas ured co ncen tration.  The n, the hi gh es t value from the years 2 0 05 to 2 0 0 7 was 
chosen as the background level. 

For NO 2 , the closest monitoring station is located in East Providence at the Francis S c hool 
on 64 Bour ne Aven ue, which is the same loca tion as the CO monitoring station. The 
maximum a nnual m e asu r ed co ncentr ation for eac h y e ar is su mmarized in Table 5-4 a nd th e 
highest value over the three years was chosen as the backgr ound level for NO 2 . 

Table 5-4 Observed Ambient Air Quality Concen trations and Selected Background Levels  

Averag ing 
Pe riod Stat ion 2 005 2 006 2 007 

Backgro und 
Level NAAQS 

PM10 
( μg/m 3 ) 

24-Hour Providence 1 48/46/39 48/48/33 30/27/27 46 150 
Annual Providence 1 19 18 15 19 50 

PM2.5 
( μg/m 3 ) 

24-Hour Fall River 2 22 25 26 24 35 
Annual Fall River 2 10.1* 8.1 9.1 9.1 15 

CO (ug/m3) 1-Hour East 
Providence 3 

3,111 2,778 2,000 3,111 40,000 

8-Hour East 
Providence 3 

1,778 1,778 1,222 1,778 10,000 

SO2 
(ug/m3) 

3-Hour Fall River 2 158 148 121 158 1300 
24-Hour Fall River 2 52 52 57 57 365 
Annual Fall River 2 13.3 13.3 8.0 13.3 80 

NO2 
(ug/m3) 

Annual East 
Providence 3 

15.1 13.2 9.4 15.1 100 

Notes: 
* Indica tes tha t the mean does not sat i sfy sum m ary criteria (n umber of obser vations for at le ast one quarter was less 

than 75%) 

For the 24-hr b ackground valu e, the three highest measured values are lis ted for each o f the 3 years. The 

background val ue used is the 4 th highest over the 3 year period. 


1 212 Prairie Avenue in Providence, RI 
2 659 Globe Str eet in Fall River, MA 
3 Francis School, 64 Bourne A venue, East Providence, RI 
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5.7 Good Engineering Practice (G EP) Stack Height Evaluation 

The GEP stack height evaluation of the facility has been conducted i n accordance wi th the 
EPA revised Guidelines for Determination of Good Engineering Practice Stack Height (EPA, 
1985). The formula, as defined by the EP A guidel ines, for the GEP stack height is: 

H GEP	 = H b  + 1.5L 

where 

H GEP	 = GEP stack height, 

H b	 = Height of adjacent or nearby structures, 

L 	 = Lesser of h e ight or m a ximum pr ojected wid t h of adjac e nt or near by 
building, i.e., the cri tical dimension, and 

Nearby = Within 5L of the stack fro m downwind (trail i ng edge) of the building. 

The natural draft cooling tower(s) propos ed for t h e Pr oject are large and may someti mes 
cause aerodynamic downwash of the plumes exiting the t op of the tower.  Previous 
experience with natural draft towers indicates that downwa s h is limited to high winds 
and/or low cooling tower thermal emissions (e.g ., at start-up).  Therefor e a GEP analysis was 
conducted f o r each tower so that downwash effects will be considered i n the air quality 
modeling. The Building Profile Input Progra m, Prime versi on (BPIP-Prime) was used to 
determine the wind direction specific inputs to the AERMOD model.   

Because the diameter of the towers varies with height, the towers will be entered into BPIP-
Prime as 3-t i ered tanks.  The structure dime nsi o ns are base d o n pr eliminary e n gine ering 
designs. T h e first tier extende d from the base to 90 ft high, and was 40 7. 9 ft in diameter. 
The seco nd tier extende d from the base to 234 ft high and w a s 334.7 ft in diameter.  The 
final tier extended the f u ll height of the co oling tower (497 ft), and the outer shell has a 
diameter of 233.25 ft. This selection of tiers approximates the tower sha p e with sufficient 
accuracy to identify GEP stack height. Applica tion of the GEP formul a to each of the 
prop osed c o oling towers in BPIP-Pri me indicat es a GEP heig ht of 847 fe e t (258 m) with the 
tallest tier as the controlling structure. 

The distance betwee n the cooling tow e rs and th e s t acks excee ds 5L.  Theref ore, the plumes 
from the existing stacks will not experience dow nwash effects associated with the cooling 
towers. However, the existing stacks do ex pe rience downwash eff e cts from nearby 
structures. 

The BPIP-Prime analysis indicates a GEP heig ht for each of the four st acks at 530 feet 
(161.57 m e ters). Boiler 3 is found t o be the c o nt rolling structure with a height of 212 feet 
(64.62 meters).  In additi on to Boiler 3 causi ng the maximum GEP height, for certain wind 
directions, Stack 1 is also influenced b y the SC R1 s t ructure which has a height of 175. 5 feet 
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(53.49 meters). Boiler 3 i s the controlling structur e for all directi ons for Stack 2 and Stack 3. 
Stack 4 is influenced by b o th Boiler 3 and Bo iler 4 structures at 162.5 feet (4 9.5 meters). 

All four sta cks are non-GEP height stack s and direction-specific building downwash 
parameters were input to AERMOD for each of these so urces . 

Figure 5-3 is a top-view s ite plan dra w n to s cale for all buildi n g struct ures use d for th e GEP 
analysis for t h e two cooling towers and the four existing Brayton Point stacks.  Each tier is 
identified on the drawing and each tier height is specified. A reference UTM coordi nate 
point and n o r th direction is located on the plan. 

5.8 Air Quality Model Selection 

The EPA a p proved air quality model used f o r this analysis is the AERMO D model ( 0 7026). 
Using the regulatory default options, AERM OD was used to identify maximum impact 
concentratio ns.  T h e AERMOD mo del is a ste a dy state plume m o d e l using Gau ssian 
distributions that calculates conc entra tions at each receptor for ever y hour i n the year. The 
model is de signed for r u ral or urba n applications and can be use d with a rectangu lar or 
polar system of receptors that are allowed to vary with terrai n .  AERMOD is designed to 
operate with two prepro cessor codes : AERMET p r ocesses meteorological data for input to 
AERMOD, and AE RM AP process e s terrain elevation d a ta and g e n erates rec e ptor 
information for input to AERMOD. The AERSURFACE prog ram, a tool provide d by EPA, 
was used to assess the surface characteristics near the meteor ological obser vation site a n d 
those data used as input to AERMET.  The AE RMOD model was selected for the air quality 
modeling a n alysis becau se of sev e ral model feat ures that pr operly simul a te the pro p o sed 
facil ity environs, including the followi ng: 

♦ Concentration averaging time rangin g from one ho ur to one ye ar; 

♦ Estimating c a vity impact s; and 

♦ Use of actual representative ho urly average meteor ological data.  

The AERMO D model incorporates th e Plume Ri se Model Enhancements (PRIME), the latest 
EPA building downwash algorithm for the im pr oved treatment of building downwash. 
PRIME can a l so account f o r the stack placement re lative to the building th er eby allowing for 
the ability to calculate im pacts in the cavity region near the sta c k.  

A complete technical description of th e AERMOD model may be foun d in the User’s Guide 
for AERMOD (EPA, 2004). 

5.9 Receptor Grid 

A polar net w ork of rec e ptors co nsisting of a d i screte receptor grid w a s used f o r th e 
AERMOD modeling a n alysis.  The receptors commence at the property line out to 
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2 kilometers at 100 m e te r spacing, th en 2 00 m e te r spacing o u t to 4 kilom e ters, 500 m e ter 
spacing o u t to 7 kilomet e rs and 1,0 00 m e ter spacing out to 10 kilomet e rs.  The terrain 
elevation for each rece ptor was obtai ned electron ically from USGS digital terrain data (30m 
DEM) using the BEE-Line AERMAP program. The terrain processor within the AERMAP 
software program is used to assign elevations an d a height scale for each receptor. During 
the processi ng, three re ceptors were entered b y hand (at 10km, 17 0º, 180º an d 190 º) 
because the AERMAP p r ogram co uld n o t proc e ss these rec e ptors due to a lack of USGS 
data in that area. Receptors were also pl aced aro und the Bra y ton Point p r operty line at a 
spacing of every 25 met e rs.   

5.10 AERMOD Modeling 

The Brayton Point facility was modeled hour-by-hour using refi ned modeling techniques for 
the five years of hourly meteorologi cal data from TF Green e Airport.  T h e AERMO D model 
was used for the refined modelin g with the regulatory default option set.  This automat i cally 
selects the EPA recommende d optio ns for stack tip downwash, effects of elevated terrain, 
calm and missing data processin g routines , and uses th e upp er-bo u nd conc entr ation 
estimates for sources influenced by buildin g dow nwash from super-squat buildings.   

The predicted air quality levels of th e PM10 im pacts due to the propos ed natural draft 
cooling towers and all four main stacks were assessed t h rough the modeling analysis. For 
PM2.5, th e impacts for the co oling t o wer pr ojec t and all four main stacks is added to the 
measured (98 th percentile for 24-hour) background from the Fall River m onitoring station 
and compared to the NAAQS. 

For SO 2 , NOx, and CO, the impact s from all fo ur main stac ks are added to the measured 
backgro und (with approp riate a veraging time) from the appropriate monitoring station and 
compared to the NAA Q S.  This i s consistent with the r e cent Mass DEP ap proa ch for 
documenting that the project will not cause an exceedance of any federal or Massachusetts 
ambient air quality standard (310 C M R 7.02(3 )(j)1), specifica lly the a pproach followed in 
the Jun e 200 6 3 1 0 CMR 7.02 N on-M a jor Compre hensive Plan Appro v al Application as par t 
of 310 CMR 7.29 Air Project, approve d by Mass DEP. 

5.11 Source Parameters 

5.11.1 Cooling Towers 

Although the exha u st diameter for the cooling to wer(s) is quite large, the exhaust will tend 
to behave a s a more typical “stack.” There wil l be consistent, predictable exhaust flow, 
with momen t um plume rise and thermal plume ri se.  The plume rise is usually much larger 
than the source diameter, justifying the assump tion that the source diameter does not have a 
major effect on plume rise. The cooling towe r structure it self was considered as the 
controlling structure for downwash. 
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Broadly ther e are two main operating conditi ons for the cooling towers. In design 
conditions both towers are in-use. In one-towe r operation there is a single tower operat i ng; 
this would typically occur if one tower was down for maintenance or if oper a ting 
conditions warrant 1 tower operati on.  Both o p erating sce n arios were modele d a nd th e 
results are presented in Section 5.12. Resu lts are consistently lower for the one-tower 
operation be cause the pe r-tower emission rate an d ex haust pa rameters are the same.  T h e 
cooling tower design conditions used in the air mo deling are presented in T a ble 5-5.  

T a ble 5-5 Co oling Tower D e sign Co n d itions 

Pa rameter Design C onditi ons (2 t o wers) 

Exit Air Volume Rate: 11,680 cu bic meters per second (24,7 5 0 ,000 cubic f eet 
per minute), wet basis 

Exit Air Density: 1,090 grams/cubic m eter ( 0 .0679 poun ds/cubic foot) , wet 
basis 

Exit Air Mass Flowrate: 12,700 kilogr ams/second (1,680,00 0 po unds/minute), wet 
basis 

Exit Velocity: 3.39 m/s (667 feet/minute) 

Particulate Emission Rate: 5.6 grams/second (44.4 pou nds/hour) pe r tower 

At design conditions, approximately 420,0 00 ga llons/ho u r of water exhau sts out th e t op of 
each tower.  Th e h e at rejection is about 400 0 MMBtu/hr/to wer.  Physic a l cooling t o wer 
exhaust para meters are described in T a ble 5-6, below. 

Table 5-6 Stack Characteristics for t h e Natural D raft Cooling Towers  

Units 
UTM E 
(km) 

UTM N 
(km) 

Base 
Eleva tion 

Stack 
Heig ht 

Stack Inne r 
Diameter 

Cooling Towe r 1 317.604 4620.466 9.75 meters 
(32 feet) 

151.5 meters 
(497 feet) 

67.6 meters 
(222 feet) 

Cooling Towe r 2 317.751 4620.332 9.75 meters 
(32 feet) 

151.5 meters 
(497 feet) 

67.6 meters 
(222 feet) 

Coordinates are Zone 19, North American Datum 1927 (NAD 27) 

The cooling towers were mod e led as point s our ces with stack exit temperatures that vary 
hourly.  Th e ex haust te mperature c a n vary de p e ndin g o n t h e tem p erature an d rela tive 
humidity of the ambie n t air.  Hourl y ex haust te mperatures were com p u t ed base d o n the 
curves pr ovi d ed by t h e c ooling tow e r ven dor a nd the h ourly m e teorological obser vation s at 
TF Green Airport. The cooling tower exit air te m p erature differential curves are shown in 
Figure 5-4. The co oling towers we re assumed to operate cont inuously. 
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5.11.2 Unit 3 DS/FF 

Because of the relatively close proximity betwee n the four Brayton Point Station stacks, all 
four stacks were considered in the modeling analysis. The Unit 3 DS/ FF will use the 
existing Unit 3 stack. Units 1, 2, and 3 ha ve stack heights of 352.8 feet (107.5 meters) 
above gro u n d -level (AGL) and Unit 4 has a stack height of 50 0.5 feet (152.6 meters) AGL. 
Units 1 and 2 have stack diameters of 14.5 feet (4.4 meters), Unit 3 has a stack diame t er of 
19.5 feet (5.9 meters), and Unit 4 has a stack diam eter of 18.5 feet (5.6 meters). 

Recent air quality dispersion m odelin g (June 2006 310 CMR 7.02 Non-Major 
Comprehens ive Plan Approval Application as part of 310 CMR 7.29 Air Project, submitted 
to Mass DE P) docum en ted that Bra y ton P o int Station does not cause or significantly 
contribute to the violation of any ambient air quality sta ndar d .  The June 2006 modeling 
analysis reviewed a wi de range of c ases, and Br ayton Point Station accepted new sulfur 
dioxide limit ations in order to document that th e a mbient air standards w e re protecte d i n all 
circumstances. The m odeling in t h is curre nt application analyzes the pollutants and 
operating scenarios specifica lly af fected by the proposed changes (the Cooling Tower 
Project and the proposed Unit 3 DS/F F project).  T h e current modeling shows that w ith the 
proposed changes the ambient air st andards will still be protected. 

The Unit 1, 2, and 4 em ission rates and e x haust parameters a r e the sam e as those use d in 
the June 2006 air quality dispersion modeling.  The Unit 3 exhaust parameters are new. 

Modele d cases are shown in the Table 5-7 below.  These five cases were selected from 
screening e v aluations p e rformed in the Ju ne 2 006 NMCP A, based o n two criteria: 1) 
highest potential overall station impact for particulate matter; and 2) hi ghest p o tent ial 
station impact for other criteria pollutant s including cases with the Unit 3 DS/FF 
operational. Based on comments received from Mass DEP, filterable and condensabl e 
emissions are included f o r both PM 1 0 and PM 2.5 . 

Prior air quality dispersion modeling i d entified wo rst-case operating scenarios for Units 1-4; 
this modelin g was prese n ted in the June 2 0 0 6 3 10 CMR 7.0 2 Non-Majo r Comprehe nsive 
Plan Approval Applicatio n as part of 310 CMR 7. 29 Air Project, submitted to Mass DEP. 
The dispersion mo delin g analysis p r esented in this current application updates th e June 
2006 analysis to reflect the propos ed changes to Unit 3 operation.   

Specifically, for NO2, CO, and particulate matte r, the June 2 0 06 ap plication did a scre ening 
analysis with each Unit at minimum, i n termed iate, and maximum load to i d entify the worst
case combination for each pollutant and averag in g time.  This current analysis provides a 
new screen evaluation for Unit 3 with the DS/F F exhausted at a lower temperature with the 
existing stack. The specific pages of the June 2006 application are included in Appendix O 
along with the screenin g analysis updates. 
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For SO2, the June 2006 application included a load analysis that identified 11 cases to 
model (identified as A-2, B-2, E-1, E-2. F-2, G-2, Y-1, Z-1, H-1, H-2, and H-3).  Of these, 
only two cases (Y-1 and Z-1) are affected by the change in Unit 3 scrubber.  Appendix O 
contains pages from the June 2006 application, marked to identify the cases affected by the 
current DS/FF Project.  The current analysis provides 6 new screening runs with the high, 
intermediate, and minimum load exhaust parameters for Unit 3 for cases Y-1 and Z-1, to 
identify the worst-case exhaust combinations. 

For consistency, the screening analysis uses the same model and techniques as was used in 
June 2006.  Appendix B provides copies of the pages from the June 2006 application, 
updated to show the new screening analyses for the new Unit 3 configuration.   

The new screening analyses confirmed the worst case operating scenarios for full modeling. 
These are presented in Table 5-7 and 5-8.  Cooling tower emissions are consistent for each 
of these cases (5.6 grams per second per tower PM10 and PM2.5).  Beyond the BACT levels 
proposed for PM10 and PM2.5 for the Cooling Towers and Unit 3, Dominion does not 
intend to set any emission limits that are more restrictive than the limits contained in 
existing approvals.  Appendix B includes calculations to document that the emission rates 
included in Table 5-7 and 5-8 are based on existing emission limits. 
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T a ble 5-7 AE RMOD Mo delin g Cases for Bra y to n P o int Boiler Stacks: P M 10, PM2. 5, CO, NO2 

Unit Fuel 
SDA 
on/off Boiler Load 

 Exhaust 
Temperature, 

Fahrenheit 

 Exhaust 
Velocity, 

feet/second 
PM10, 

grams/second  
PM2.5, 

grams/second 
CO, 

grams/second 
NO2, 

grams/second 
CASE 1: Maximum Emission Rate All Units 

1 Coal On Maximum 185 99 22.68 22.68 23.53 107.73 
2 Coal On Maximum 185 99 22.68 22.68 23.53 107.73 
3 Coal On Maximum 167 98 17.81 17.81 118.28 320.63 
4 Oil N/A Maximum 380 111.6 18.14 18.14 47.17 163.29 

CASE 2: worst case impact per 2006 NMCPA for: 24-hr PM10, 8-hr CO  
1 Coal On Intermediate 150 50.4 14.19 14.19 14.72 67.41 
2 Coal On Intermediate 150 50.4 14.19 14.19 14.72 67.41 
3 Coal On Maximum 167 98 17.81 17.81 118.28 320.63 
4 Oil N/A Intermediate 350 54.6 9.22 9.22 23.97 82.97 

CASE 3: worst case impact per 2006 NMCPA for: annual PM & NO2 
1 Coal On Intermediate 150 50.4 14.19 14.19 14.72 67.41 
2 Coal On Intermediate 150 50.4 14.19 14.19 14.72 67.41 
3 Coal On Intermediate 162 60.7 11.02 11.02 73.20 198.45 
4 Oil N/A Intermediate 350 54.6 9.22 9.22 23.97 82.97 

CASE 4: worst case impact per 2006 NMCPA for: 1-hr CO 
1 Coal On Intermediate 150 50.4 14.19 14.19 14.72 67.41 
2 Coal On Intermediate 150 50.4 14.19 14.19 14.72 67.41 
3 Coal On Maximum 167 98 17.81 17.81 118.28 320.63 
4 Oil N/A Maximum 380 111.6 18.14 18.14 47.17 163.29 
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T a ble 5-8 AE RMOD Mo delin g Cases fo r Brayton Point Boiler Stacks: SO2 

Unit Fuel 
SDA 

on/off 
Boiler 

Load  

 Exhaust 
Temperature, 

Fahrenheit 

 Exhaust 
Velocity, 

feet/second 
SO2, 

grams/second  
SO2, 
lb/hr 

SO2, 
lb/MMBtu 

CASE Y-1: SO2 scenario from 2006 NMCPA affected by Unit 3 DS/FF project 
1 Coal Off Maximum 265 91.8 698 5535 2.46 
2 Coal Off Maximum 265 91.8 698 5535 2.46 
3 Coal On Maximum 167 98 175.4 1391 0.246 
4 Oil N/A Maximum 380 111.6 734.7 5831 1.21 

SO2 total lb/hr: 18292 

CASE Z-1: SO2 scenario from 2006 NMCPA affected by Unit 3 DS/FF project 
1 Coal Off Maximum 265 91.8 373.62 2965.3 1.32 
2 Coal Off Maximum 265 91.8 373.62 2965.3 1.32 
3 Coal On Maximum 167 98 93.92 745.4 0.132 
4 Oil N/A Maximum 380 111.6 1463.58 11616 2.420 

SO2 total lb/hr: 18292 
Stack coordinates (NAD27) are: 

Unit 1: 3175 90.0 meters E;  46198 06. 0 meters N  

Unit 2: 3175 64.0 meters E;  46198 29. 0 meters N  

Unit 3: 3175 27.0 meters E;  46198 47. 0 meters N  

Unit 4: 3174 83.0 meters E;  46198 99. 0 meters N 


5.12 Predicted Project Air Quality Impacts 

Five operati ng cases (shown in Tabl e 5-7) were modeled with AERMOD for four pollutants 
(PM10, P M 2.5, CO, and NO2), a nd two o p e r ating cases (shown in Table 5-8) were 
modele d with AERMOD for SO2. Particulate matter emissions were model e d from the two 
cooling tow e rs and all four stacks.  The other p o llutants are not release d from the coolin g 
towers; therefore modeling for those polluta nts consisted of only stack emissions.  

Predicted concentrations for the combined imp act from the station are shown in Table 5-9. 
Modele d im pacts were added to a m bient mea s ured backg r ound level s to doc um ent 
compliance with the Nati onal Ambient Air Quality Standards. 

A discussion of the mete orological conditions for the periods presente d in Table 5-9 are 
presente d in Appe ndix G. Th e m odele d co ntributions fro m each i ndi vidual so urce at 
Brayton P o in t are shown in Table 5-10 . 
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Table 5-9 Comparison of Full Facilit y Predicted AERMOD Re sults with t h e National Ambient Air Quality Standard 

Polluta nt 
Averag ing 

Pe riod 

Pr o j ect 
Predicte d 

Conce n trat ion 
(µg/m 3 ) 

Receptor Locati o n 
(UTM-E, UTM-N, Elev.) 

(meters) Pe riod 

Monit o re d 
Backgro und 

Conce n trat ion 
(µg/m3) 

To tal 
Impact 
(µg/m3) 

NAAQS 
(µg/m3) 

Operati n g 
Scena r io 

(case) 

PM10 24-Hr H2H 16.5 317029.0 , 46 18976.0,   1.5 5/25/05 46 62.5 150 3 

Annual 1.4 318092.5 , 46 20713.0, 12.9 2002 19 20.4 50 3 

PM2.5 24-Hr H8H 9.7 316979.0 , 46 18889.5,   1.5 11/13/06 24 33.7 35 3 

Annual 1.4 318092.5 , 46 20713.0, 12.9 2002 9.1 10.5 15 3 

NO 2 Annual 5.64 318364.6 , 46 20838.0, 20. 2002 15.1 20.7 100 3 

SO 2 3-Hr H2H 722.3 316929.0 , 46 18803.0, 1.5 5/10/06 h r 9 158 880.3 1300 Y-1 

24-Hr H2H 289.6 316979.0 , 46 18889.5, 1.5 5/24/05 57 346.6 365 Y-1 

Annual 14.1 316981.8 , 46 21345.5, 14.6 2005 13.3 27.4 80 Y-1 

CO 1-Hr H2H 88.1 317876.3 , 46 21811.5,   8.6 9/9/02 h r 9 3,111 3,199 40,000 1 

8-Hr H2H 50.0 316929.0 , 46 18803.0,   1.5 5/10/06 h r 16 1,778 1,828 10,000 2 

Note: H2H me ans High-Second-High, H8H means High-Eighth-High. 
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Table 5-10 Predicted AERMOD Source Contributions to Table 5-9 Results  

Pollutant 
Averaging 

Period 

Project 
Predicted 

Concentration 
(µg/m3) 

Cooling 
Tower 1 
(µg/m3) 

Cooling  
Tower 2 
(µg/m3) 

Unit 1 
(µg/m3) 

Unit 2 
(µg/m3) 

Unit 3 
(µg/m3) 

Unit 4 
(µg/m3) 

PM10 24-Hr H2H 16.5 0.67 1.29 5.68 5.56 3.26 0.06 

Annual 1.4 0.26 0.33 0.37 0.32 0.11 0.01 

PM2.5 24-Hr H8H 9.73 0.23 0.36 4.57 3.58 0.99 0.002 

Annual 1.4 0.26 0.33 0.37 0.32 0.11 0.01 

NO2 Annual 5.6 0.00 0.00 2.21 1.27 2.03 0.13 

SO2 3-Hr H2H 722.3 0.00 0.00 335.22 322.34 61.70 3.08 

24-Hr H2H 289.6 0.00 0.00 149.20 119.29 20.47 0.64 

Annual 14.1 0.00 0.00 5.68 5.78 1.24 1.39 

CO 1-Hr H2H 88.1 0.00 0.00 14.16 14.18 58.80 0.96 

8-Hr H2H 50.0 0.00 0.00 9.67 9.85 30.13 0.31 

Note: H2H means High-Second-High, H8H means High-Eighth-High. 
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5.13 Cumulative Modeling 

Consistent with the ap proach follo wed in the June 2 0 0 6 310 CM R 7.02 N on-Major 
Compreh e ns ive Plan App r oval Application as part of 310 CM R 7.29 Air Proj ect, cumulative 
impact modeling will not be performed for SO 2 , NOx, or CO. Th ese pollutants net 
emissions increase were below the PSD sign ificant emission rates and therefore are no t 
subject to PS D review. 

The Pr oject impacts are above the PM 10 24-hour and annual Significant Impact Level (SIL). 
Per the procedures in t h e air quality modelin g protocols, Dominion sought to identify 
sources within 10 kilome ters of the SIA with actual PM10 emis sions greater than 100 to ns, 
and sources with 20 kilometers of the SIA with a c tual PM1 0 emissions gr eater than 1 000 
tons. Dominion also sought to identify PSD increment-consu ming sources.  Based o n 
publicly available information 21 , Dominion believes ther e ar e no source s satisfying these 
criteria in the area around Brayton Point. Si milarly, there are no sources within 10 
kilometers of the SIA with actual PM2.5 emi ssion s greater than 100 to ns, and sources with 
20 kilometers of the SIA with actual P M 2.5 emissions greater than 1000 tons. 

Therefore no cumulative mode ling was conducted and the modeled impacts from the 
Brayton Poin t sources (na t ural draft cooling towe r(s ) and main st acks) present e d in Table 5-9 
demonstrate NAAQS compliance. 

5.14 Additional Impacts Analy s is – Visibility (PSD Perm it Only ) 

Under the Clean Air Act through PSD pro g ram, visibili ty degradation in Class I areas 
(national parks and wilderness areas) must be addressed. Thes e areas have been designated 
by the federal government as pristine natural environments, and as such have limits on 
increases in air pollution levels. Visib ility is an Air Quality Related Value (AQRV) under the 
jurisdiction of the Feder al Land Managers (FLM) of Class I areas. The FLMs of the Class I 
areas are re presentatives of the National Park Service (NPS) or the U.S. Forest Service 
(USFS), or th e U.S. Fish a nd Wildlife Service (F WS) depending on the specific Class I a rea of 
interest. 

A visibility analysis of the proposed pr oject’s plume was conducted using the EPA 
VISCREEN p r ogram (Version 1.01 dated 8 834 1). Previous PS D applications for sourc e s in 
Massachuset ts have followed this approach. 

The VISCREEN model (EPA , 1988) provides the capability of assessing pl ume contrast (Cp) 
and plume perceptibility (Delta E) against two bac kgrounds, sky and terrain. 

21 MA DEP 2005 statewide source registrati on summary spreadsheet 
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For the Proje c t, visibility impacts are a function of particle emissions. Particles are capable 
of either scattering or absorbing light .  These constituents can either increase or decrease 
the light int e nsity (or contrast) of the plum e against its ba ckgrou nd. VISCREEN p l ume 
contrast calculations are performed at three wa vel engths within the visible spectrum (blue, 
green, and red). Plume perceptibility as dete rmined by V I SCREEN is determined from 
plume co ntrast at all visible wavelen gths and “is a function o f changes in both brig htnes s 
and color” (EPA, 1992). 

The VISCRE EN model pr ovides three levels of analysis; Level 1, Level 2, and Le vel 3.  The 
first two Levels are screening a ppr oaches.  The Level 1 a ssessment uses a series of 
conservative model-defined values. If the source passes the criteria set fort h by the Level 1 
assessment (i.e., Delt a E 2.0 and C p (L=0.55 micrometer) 0.05), potential for visi bility 
impairment is not expect e d and n o further analysis is required. 

A VISCREEN analysis was performed on the ne arest Class I area, Lye Brook Wilderness Area 
in southern Vermont (approximately 210 km to the northwest of the projec t). Model inputs 
for the L evel 1 VISCREEN analysis for the two Br ay ton Point nat u ral draft cooling towers and 
Unit 3 are as follows: 

♦ PM Emission s:  29.01 g/s 

♦ NOx Emissions: 320.6 3 g/s 

♦ Background Visible Range: 40 km 

♦ Source Obs e rver Distance: 213.1 km 

♦ Minimum So urce Distance: 213.1 km 

♦ Maximum S ource Distance: 219.7 km 

The VISCRE EN mod e l as sumes two s un an gles (s cattering ang l es of 10 º an d 1 40º). F u rther, 
results are al so provided for two tests: 

1. The plume is located insi de the bo un dary of the Class I area; and 

2. The plum e is located outside of the Class I area bo undary. 

Table 5-11 and Table 5-12 prese n t the mo del results of the VISCREEN analysis that 
demonstrate that all v i sibility impacts at th e Lye Br ook Wilderness area are acceptable.  The 
VISCREEN output file is presented in Appendix H. 
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Table 5-11  VISCREEN Model Results for Visual Im pacts Inside the Ly e Brook Class I Area 

Backgr ou nd T h eta (º) 
Azim uth 

(º) 
Distanc e 

(km) 
Alpha 

(º) 
Delta E Contrast (µm) 

Criteria Pl ume Criteria Pl ume 
Sky 10 84 213.1 84 2.00 0.037 0.05 0.000 

Sky 140 84 213.1 84 2.00 0.015 0.05 -0.001 

Terrain 10 84 213.1 84 2.00 0.002 0.05 0.000 

Terrain 140 84 213.1 84 2.00 0.000 0.05 0.000 

Table 5-12 VISCREEN Model Results for Visual Im pacts Outside the L ye Brook Class I Area 

Backgr ou nd T h eta (º) Azim uth Distanc e Alpha Delta E Contrast (µm) 
(º) (km) (º) Criteria Pl ume Criteria Pl ume 

Sky 10 75 206.3 94 2.00 0.039 0.05 0.000 

Sky 140 75 206.3 94 2.00 0.016 0.05 -0.001 

Terrain 10 65 198.8 104 2.00 0.002 0.05 0.000 

Terrain 140 65 198.8 104 2.00 0.001 0.05 0.000 

5.15 PSD Increment Analysis (PSD Permit Only) 

As part of this applicatio n, Dominion is requesting that the EPA indicate whether Bra y ton 
Point Station is currently within a PSD area. It is our un derst a nding that either 1) th e PSD 
baseline has not been triggered for the area in cluding Brayt on Point st ation, or 2) it has 
been trigger ed, but base d on an appl ication for a facility that was not constructed (e.g. coal
fired power plant in Taunton, MA). 

In either event, the emissions from the Cooling To wer, plus the net emissions increase from 
Unit 3, would be used in the PSD increment anal ysis for PM10 and PM2.5. In this analysis, 
Dominion c onservativel y does n o t account for past actual Unit 3 emissions. 

In the event that Brayton Point Station is not in a PSD area, this project would establish the 
minor sourc e PSD basel i ne for the area associated with a 1 microgram per cubic m e ter 
annual avera ge impact from the incre m ent consu m ing source s (Cooling Towers and U n it 3). 
The AE RMO D modeling demo nstrates that the ma ximum com b ined a n nu al impact from the 
two cooling towers and Unit 3 is 0.90 ug/m3 (less than 1 ug/m3, even wi th the conser vative 
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assumption of not taking credit for Unit 3 past actual emissions). Therefore this project 
does not trig ger a PSD baseline area. 

In the event that Brayton Point Station is with in a previously tr iggered PSD area, Table 5-13 
below docu m ents that t h e particulate matter PS D increment cons umed by th e com b ine d 
Cooling Tow er and Unit 3 DS/FF Proj ects is accep t able. 

T a ble 5-13 AE RMOD Pre d icted PSD Incr eme n t Co ns umptio n for th e Coolin g T o wers & Unit 3 

Polluta nt 
Averag ing 
Pe riod 

Predicte d 
Conce n trat ion 
(µg/m 3 ) 

Receptor Locati on 
(UTM-E, UTM-N, Elev.) 
(meters) Pe riod 

PS D 
Inc r ement 
(µg/m 3 ) 

Particulate 
Matter 

24-Hr H2H 8.90 317492.0 , 46 20326.0, 2.1 7./7/05 37 

Particulate 
Matter 

Annual 0.90 317520.4 , 46 20291.0, 2.4 2005 19 

5.16 Additional Impacts Analy s is – Sec ondary Impacts (PSD Permit Only) 

PSD regulations require analysis of a i r qua lity impacts on s e nsitive vegeta tion types, with 
significant c o mmercial or recreational value, or sensitive t y pes of soil.  Evaluatio n of 
impacts on sensitive vegetation is typically pe rformed by c o mparison of predicted pr oject 
impacts with screeni n g levels prese n ted in A Screening Procedure for the Impacts of Air 
Pollution Sources on Plants, Soils and Animals (EPA, 198 0).  These proce dures sp ecify that 
predicted i mpact conc entrations u sed for co mparison ac count for p r oject impacts to 
ambient backgrou nd co n c entrations.  

Particulate concentration s, and depo sition, are n o t addressed in this sc reening procedure. 
PSD Review is only trigg e red for particulate ma tte r.  Therefore, the screening procedure is 
not nee d ed f o r the Closed Cycle Cooling Project or the Unit 3 DS/FF Projec t. 

Salt deposition has not b een analyze d in prior PSD air quality modeling d e monstration s to 
our k nowled ge, and is n o t an appr o p riate subjec t for EPA rev i ew throug h this PSD pe rmit 
application. Salt deposition mod e ling, describe d in Appendix I for informational purposes 
only, d o cum e nts salt de position rate s within the range of n o r mal backgroun d for ma rine 
environm ent s, and below available benchmarks for significance. 

5.17 Additional Impacts Analy s is – Growth Analy s is (PSD Permit Only) 

PSD regulations also include requirements for a growth analysis, which includes: a 
projection of the associated industrial, commerc ial, and residential source growth that will 
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occur in the area due to the source; and an estimate of the air emissions generated by the 
above associ ated industrial, comme rcial, and residential growth. 

The peak construction work force is estimated to be 600 persons. A very sizeable skilled 
construction force is av ailable for t h is project in the greater Boston area and eastern 
Massachuset ts.  Because the area can readily supp ort the Proje c t’s construction labor ne eds, 
new housing, commercial and industrial constr uction will not be necessary to support the 
Project durin g the constru c tion period. 

Once the Closed Cycle Cooling and Unit 3 DS/FF Projects are ready for commissioning, 
Brayton Poi nt may add a few operators to its permanent staff.  Should any new personnel 
move to th e area, a significant housing marke t is already established and available. 
Therefor e , no new ho using or sup por t services are expected. 

Thus, no new significant emissions from seconda r y growth during either the construc tion 
phase or operations are a n ticipated. 
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